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BBEIIEHHUE

[lnasoM paspaTHa HapoaHoro Xoagitcrea CCCP Ha 1881-1990 rr.
u pemenuamu XXY1 cveapa KIICC npenycMoTpeHbl pacilHpeHHe [io-
uiage#f opollaeMoro seMnenesins, BbLICOKOMPOAYKTHBHBIX  OpoiuaeMbIX
nacTGHW M CEHOKOCOB, POCT MPOM3BOACTBA PHIGH B I'OCYAAPCTBEHHBIX
npynobpix xoaaficTpax. Peanusauns aTux sagay B 30HE HeOOCTATOYHO-
ro yBlaXHeHHd, Mpexne BCero, CBgaaHa C yaydllleHHWeM HCHONL30BA=-
HHSl MECTHOI'O CTOKa, BKKYMYIHPYEMOro B MHOIOMHCII@HHEIX MAJLIX BO=
poxpanunumax (npynax), coanapaeMbix Ha MAIBIX pPeKaX, pyubsX, OB=
parax, Gankax., OTH BOOOEMbl HApaay C HX XO3RHCTBEHHLIM HasHAYe-
HHEM OCYWECTBAAIOT W BAXHYK BONOOXpPAHHYIO PO, CHOCOBCTRYs MHO=
MOJIHEHHIO 38MACOB I'PYHTOBBIX BOA M 3AlIKINAH OT 3AWIeHHUA MPOAYKTA=—
MH 2po3nH Bogocbopa Gojiee KpynHble pekH W BOOOEMBI,

B CCCP nacuurniBaerca okono 130-150 Teicad Manbix BOAOXpaHH-
null, MO/IOBHEA KOTOPHIX {iaXOAMTCH B 7IeCOCTeNHo#l W CTenHoM 3oHAax,
roe Ha kaxayio 1000 kM moomand npuxoauTcs B cpeaHeM 25 TakHx
BOOOEMOB, & B OTOeNbHBIX paioHax YKpaunel, Monpapuu, [lpenkabka—
abs H [lopomkba = no 40-50 u Gonee., Muorue HeGoflbluHe pekd noa
BHSHHEM COOPYXeHHHIX HA HHX Uefoyek (KackagoB) npynos ANABHO yT—
paTH/IH CBOM ecTeCTBeHHbIH pexuM. [Ipencrapnsaa coGoff aHauMTenbHOE
AHTPONOT'eHHOe sABNEHHe, Manble BOAOXPAHWIMILA HAXOAATCH B IMOCTOSH-
HOM pa3BHTHH M OKasbiBawT bBCce Gonbuee BnusHHe Ha reorpaduyeckmit
nagauadT W THAPONOrHYECKMH pexHMM HaNOIHSIOWMX HX BOOOTOKOB,
QueHKa cTelleéHH oTOoro poadedCTBHA sBAseTCA aKkTyanbholf aanavef
COBpeMEeHHOH THAPOMOrHH.

OcankoHakomn/ieyHe, CBOHCTBEHHOe BCeM BOAOEMAM 3ame JIeHHOTOo
poaoo6MeHa, — TOPMO3 B SKCIVIyATAUMHM MalbiX BOOOXPAHWAMI, Tepa-
JOUMX eXeronHo B cBgan c 3auneHHeM go 10-30% ceoero o6vema. [lo
HAWAM HAHHEIM, B ManLIX BOfpXpaHHIMUIAX CCCP exeronso oTKaagbl-
paetca okono 225-300 MaH.M~ NpOOYKTOB 2pPO3HH, T.e. CTONbKO Xe,
YTO U BO BCeX KPYMHBIX BOAOXPAHWIMIIAX CTpAHEI, 3AH/IEHHE [PHBOAWT
K yMeHbLIEHHIO 06beMa BOMHON MACCHI BOJOEMOB, 38DPACTAHKI0 HX BHIC=—
weft BOAHO PACTHTENLHOCTBLIO, CHHXEHHIO KayecTBa BOAbl # ahpeKTHB-
HOCTH MCrnonb3oBaHug. [logroMy ocobywo ax‘ryaanOCTb.rrpqupeTaéT
paspaborka HauGonee oBOCHOBAHHLIX cnocoGoOB NPOrHO3a 3TOrC ABJe-
HHSL B NpoeKTHPYeMbIX BONOEMAX, Mep OXpAHB BOJACEMOB OT 3aWieHHd
W peleHne Bonpoca o6 WCMO/BL3OBAHHM mnpynoBoro una. [na sroro,
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npexne BCero, HeobBxoaMMel ¢aKTHYECKHEe OaHHble 00 HHTEHCHBHOCTH
aaWeHAs MAJIbIX BOMNOXPAHWIHMIL M COCTABE [OHHBLIX OT/IOMEHHH B HHX.
B peaynerare BoinonHeHHbIX 3a nocneadne 40-50 ner B Hawe# crpaHe
SKCHenHuHonHbIX ( MAPUWPYTHBIX) MCCNenoBanuf 3aunexnns oxono 700 ma-
7IBIX BOOOXPAHHWIIMIL [peUMYIIeCTBeHHO J1eCOCTeMHON W CTeNHOH 30H Mo-
NyYeHel CBe[leHMA O KO/NMYeCTBe, M YACTHYHO, (UIHKO—-MEXaHHUeCKHX
cBoOfCTBAX MOHHBIX OT/IOMeHHi. B TO Ke BpeMs OCTANHCH HeH3yYeHHBI—-
MA THOPONOTMYECKHHl peMuM BOOOeMOB, HCTOYHMKH OCamKoof pasyiolero
MarTepHana H MX poilb B OCANKOHAKOIWIEHWHM, B3BECH H HAHOCOY[OEePXHBa-
omas cnocebHOCTE BOOOEMOB, XHMHYECKHe CBOWCTEA OOHHBIX OT/IOKe-
., Cniabo MayyeHo sawieHue Kackanob NPYyOoB M BIHgHHE 3THX BoOOO-
€MOB HA CTOK HAHOCOB pekK. MHorWe H3 Mepe4qMClIeHHBIX BONPOCOB Tpe-—
6yIOT TNOCTAHOBKH KOMIUIEKCHBIX HCCEOOBAHHH MANEIX BOHOXpAHMJIMLI,
BKMIOYAKIHX HAay4YeHHe 3SPO3HOHHEIX YCMOBHE Ha BomocGope, MOpPhOMET—
pUYeCKHX XAapaKTepHCTHK BOAOEMOB, BOAHOrO, COJIeBOI'o, CeANMEHTALH-—
OHHOI'O H apyrux GanadcoB BoOoceMa, AOHHEIX OTIOMEHHH.

Banancopnift MeTon MCcledoBaHWit oOCAankoHAKOMIEHHSE B MAJIBIX BO=
NOXPAHUNHIIAX MO3BOJISET BHISBUTL M KOMHYECTBEHHO OLEHHTh MCTOMHH—
KM ocaaxkoofpasyloumero MarepHana, MX pojle B 3aWIeHHH BOOEMOB,
HAHOCOYOEPHHUBAIOILYIO CNOCOOGHOCTE BOAOEMOB M (AKTOpPH, ee onpefe—,
napomme, Bee arn o3eneHns Heo6XoaMMbl A7 NOBHAHHS CAMOIO IIpO=-
Lecca OCAAKOHAKOIWIeHHs, pAa3pabOTKHM H OCYWECTB/IeHME Mep 3allHTh
BOOOEMOB OT ocagkoobpasywiulero marepuana, 0OOCHOBEHHS BO3MOKHO—
CTH WCHONL3OBAHMSA NAHHBIX IO 3AWJICHHIO NPYOOB [ OUEHKHM ciabo
H3Y4YeHHOI'O CTOKa HAaHOCOB MAMNBIX BOOOTOKOB H 3peKTHBHOCTH NPOTH—
BO3PO3KOHHLIX MEeponpuaATH# Ha BopocGope.

YunTbiBasg cnabylo H3YyYeHHOCTH CeOHMeHTAalMOoHHoro 6GanaHca Ma—
NeIX BoAoXpanunuum BooBme M BXOAFMMX B COCTAB KacKaja B HACTHO—
cru, MaCcTHTYT osepoBenenns AH CCCP B Teuenne 1973-1976 rr. npo—
Be/l HCCenoBAHMS Kackana wa 7 npynos Ha 6,KapakybBanckoit (K ac-
HOMAPCKHH Kpaﬂ), B NporpaMMy KOTOpPbIX BXOOMIH uaydeHHe BOMHOTrO,
CONeporo ¢ cegMMeHTAalMoHHOro GanaHcoB NpynoB, a Takxe HeGobiol
o6BeM THOpobHONOTHYECKHX paboT WA OPHEeHTHPOBOYHON OUEHKH POH
OTAeNbHEIX THAPOGHOHTOB B OCAAKOHAKOIIeH HH.

B nmoneemix HWcciiefoBaHuaX H obpaGoTKe MAaTepUanoB  NPHHAMATH
yuactie H.C,Boitko, M.A.WUBanos, B.A.lenckagq, '.B.[loaouakoea, O.A.
Ilexosuos, E.A.10amn, EJl, Awyrus. ]l aGopaTopHas o6paborka npo6
AOOHHBIX OTHOMeHH# npousBoaHiack B MHCoTHTYTe o3epoBeneHHsa AH
CCCP (M.A.Kpacuosa, A.1.CBupxo) u Mucruryre ,KyGanbrunposon-
x0a"”, POe Takke aHaln3HpoBanucs oOpaansl mous. [1pobw  (HTOmIAHK-
Tona obpaforausl B HWucruryre asoconorun AH A3CCP. Wccnenopanus
KackKanaa NpynoB BeIMOMHEHB! 104 PYKOBOACTBOM H IpM y4Y&ACTHH apTopa
HacTosmero Wspanus, nsTad raasa Kotoporo Hanucana I.B.[lToaspus-—
KOBOH,

ABTOp BHipaXaeT CBOK I'VyGOKylo MNpU3HATENbHOCTH 3a NMOMOUb B
OpraHu3aliK | NpoBefeHHH NOfieBEIX paboT pykoBoaWTensiM MHCTHTYTA
Kybauerunposonxoa”, Ynpabinenns poaHore xoaslicrpa # MelMOpaLHR
Kpacuopapckoro kpas, THxopeukoro Ynpasmgenus skcryaTald# OPOCH=
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TenbHBIX CHCTEeM, Koixo3a JIeHHHCKHH NnyTk”, HA& TeppHTOPHH KOTOPO-
ro pacnofloeH HCClenyemsifi Kkackan npyaos, a takwe npod.A.lKa-
CLIMOBY 3& NOCTOsIHHOE® CcofiefiCTBHe B NpoBeNeHHH HAPO6HONOrHYECKHX
pabor. ABTOp CUHTAET CBOMM NPHATHHEIM [O/ITOM BLIPA3HTH HCKPEHHIOKW
6narcnapHocTe B.B.Borocnopckomy, B.B.Cnactuxuuy n H.B. Mupownn—
yeHKO 3a pelleHaHpoBaHie pykonucu H W.H.Copokuny 3a nesHvie cobe-
Thl B Npollecce ee MOATOTOBKH,
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I'nasa 1. INTPHPOOHLIE YCIIOBHUA WU TPY bl
HA BOOOCBOPE 6.KAPAKYBAHCKOH

1. 1. Ilpuponusie ycnoBus,
onpenengomue GopMHpOBAHKE CTOKA BOABI H HAHOCOR

Banka Kapakybanckag - jesobepexHsbiit npurok p,TepHOBKH, Bra-
naowel B p,Elo, = THOHYHBIN BpemeHHBI BonoTok Asopo-KyGancko
paBsauHbl, Pacnonoxensaa B craunrue KannuGonorcko#i HoBonoxposcko-
ro pationa KpacHopapckoro Kpas, OHA, K8K M BCe CTelHble BOIOTOKH,
aaperynupoBana npynamu (puc.l), O6mas nporsxeHHOCT: Ganku coc-
Tapnser 13 kM, a maomags ee Bogoc6opa B cTBope INIOTHHEI Npyaa
Ne 9 - 258 0 (rabn. 1),

YxnoH nopepXHOCTH BoaocGopa Ganku He3HA4YHTenbHLN: B CpeHeM
cocrasnser 0040 ‘7 B BepxoBrbe on e npessuuaer 010, CpenHss Bbi-
cora BopocGopa paBHa B6.5 M, rnybuna Gasuca spoamu - 46 M, ryc-
TOT& SpO3HOHHOrO pacuneHedus - 1.0 KM/KMZ, Oeparos Ha BopmocGope
HeT, TakHe nokKasarend, KaK CpeaHHMii YK/IOH M TI'yCTOTA 3PO3HOHHOIO
pacunieHennst Bogoc6opa, pacTyT no onuHe Sankm (Tabn.l), uro Boo6-
e XapakTepHo M1 BpPeMeHHBIX BOAOTOKOB Asz0Bo-KyGaHCKON paBHHHLI,
B TOM 4Hucne obciienoBaHablx Hamu B 1970 r. 6anok Inockoi u Ipya-
ckolt B Gacceitne p,En (3appun, 1975). lNocnenune nvewor eme Gonee
nofnoruy penneg Bopocbopa, uem 6.Kapakybanckag., OTMeweHHbIR Xa-
pakTep uaMeHeHHA MOpHOMETPHUECKHX XapakTepucTuk Bogocbopa mno
onuHe GankW mpegonpenefsieT yBe/nM4YeHMe CTOKa Boabl W HAHOCOB
B TOM XKe HanpaBlIeHUH.

[Tonoru#t penwed Bopocbopa Gankid TOPMOSHT (OpPMHPOBAHKHE [OBEpPX—
HOCTHOL'O CTOK&, HO CNocoGCTByeT OOpasoBaHHI0 BHYTPHIIOYBEHHOTO.
[le pBElii - BO3BHMKAET TONBKO HA NMpWIeramommx X Ganke CKNOHAX, NONepe—
MEHHO MeHfIOWHX MO ee AMHHe CBoX KpyTusHy, Tak, HA y4acTke pas-
meuenns npynos Ne 1-3 ( puc.1) yknoH npasoro cknona pocTuraer 3°,
a neeoro - 2°; npynost Ne 4-6 xapakTepuayircs Gonee KPYTHIM NeBBIM
cknonom (2-5°) u nomorum npassim  (1—4°); ma meGonbmom yuactke
pasmemenna npynoB Ne 7-76 yKnoH NpWieramolMX CK/IOHOB pe3Ko BO3~=
pacTaetr HOo =10, npudeM npaewit Gonee kpyTo#, dem MeBsll; camele
HUKHHe npyast kackaga (Ne 8 u 9) xapakrepusylorca 6Gonee KpyThIM
nesbiM cknonom (3-6%), Torpa xak yknom npaBoro ke npessuaet 49,

I'upporpapingeckuit n npuceTenoli’ hoHAEl 3eMenb, MO TepMHUHOJIOIHH
A.C.Koamenko (1957), cocrasasior Bcero 36.3% miomans sonocGopa
H spngoTCA HauGonee axkruBuoll croxkodpopmmpyomel ero 4acTbiO, OT=
HOCHTefIbHOe 3Ha4YeHHe KOTOpo# BoapacTaeT no anuHe Ganku, [lpoxons=—
uag no JeBoMy €€ CKNoHy rpefinepuasi nopora ¢ G0KOBpIME KiOBETaAMH

6



H
°
°
°
H
°
1
o
H
H
e
.

cego
°
Y
o
H
1

Puc,1, O6bmas cxema somocGopa 6,Kapaky6aHnCKoit.

1 = npyasl; 2 = CHOPOMETPUYECKOE CoOpyXeHHe; 3 = /1eConojiochl; 4 =

cafbl.

Tab6bnumna 1

XapakTepucTHkr Bonocbopor npypos Ha 6.KapaxkyGasckoi

Howep | Mguam, | Spemmt | Dierore spom | P
e 5 %o HEeHHAd, KM/KM2 %

1 13.2/13.2 5/5 0.76/0.76 99/99
2 15.1/1.9 5/10 0.76/0,79 98/91
3 15.9/0.76 6/9 0.81/1.71 97/80
4/23 17.5/1.8 6/9 0.83/1.1 97/89
5/24 18.5/1.0 7/20 0.84/1.0 97/94
6/25 19.3/0.86 8/34 0.87/1.4 93/21
7 10.6/0.25 9/38 0.87/1.4 92/-
7a/28 19.7/0.09 9/31 ' 0.87/- 92/~
76/27 19.8/0.13 9/23 0.87/- 92/-
8/28 24,8/5.0 11/18 1.0/1.6 88/74
9/29 25,6/0.83 12/22 1.0/0.96 86/43

MpumMeuwanune,

3neck B nanee B NEpRol I'padpe UNCHWTENE

- HOMEep npyna no puc,l, aHameHarejb - To Xe no tabn.7; B OCT&lb-
HeiX rpagax YHCAHTeNb - XapaKTepHCTHKM ofmero. BomocGopa, 3HaMe-
HaTene = 4YaACTHOTIO.



Ta6auvuna 2

Cpenunit Mexanudecknit cocrap (B %) nousoobpaayouelt nopoast
¥ nopepxHocTHoro cios (0=10 cm) nouset BopocGopa
6.Kapakyb aHckoit

L Cymma
—_ .>0.25 0.25- | 0.05- 0.01- 0,005~ [<0.00] yacTuu
MM 0.05 mm | 0.01 mm | 0,005mm]0.001 M| mm <0.01
MM
[TouBoobpaaywimaa nopoaa
Iepprit - 2.7 31.2 12.9 17.9 |85.3 | 66.1
[Mpapei - 2.6 30,5 12.2 18.2 |36.5 | 66.9
Cpennee - 2.6 30.8 12.6 18.0 |35.9 | 6B6.5
' [Toura
leserit 0.0 3.4 33.5 12.7 20.7 |28.7 | B83.1
Mpeeait | 0.0 | 2.6 32.3 | 149 | 17.3 [32.9 | 5.1
Cpepsee | 0.0 3.0 32.9 13.8 19.0 [31.3 | 64.1

OTceKaeT 4aCTh BopocGopa, HCKilouad, TakuM obpasoM, NOCTymneHne
OTTyOda CTOKA.

Ha nporgxennn nepeeix 9.5 kM Ganka BEITAHYTA NpeMMyLIECTBEHHO
B HaNpABJEHHWK C 3anaga Ha BOCTOK (puc.l) ® TONBKO Ha yqacTke
pasMemeHnns npynoB Ne 7-=76 peako noBopadMBaeT Ha Oro-poctok. Ha
6onpllelf YACTH [IMHEI JIeBBIH CKNOH Gankd HMeeT 0XHYIO OpHeHTauHo,
a npaBbif - ceBepHylw, C opHeHTauuelt cknoHos, Kak GyneT noxasaHo
HU¥e, CBA3AHBl ¢duaUKo-MeXxaHWUeCKMe cpolicTBa Geperopsoro, rpyHsTa,
PeXHM PPYHTOBEIX Bon B Geperax, pasmeweHHe PONHHMKOB.

[TousooBpaaywme#t nopopo#t Ha BoaocBope gengeTcA Oyppl U Ken-
TO-6YpBIfl CYrMMHOK TIMHACTONO MeXaHMHeCKOTOo cocTaBa (rtebm.2) u
momrocThio 17-18 M. OH saneraer Ha ray6use 180-140 cMm Ha cknoHe
u 170-180 cm - Ha Bomopasfene. Peakuus Cpeabl CHILHO MefloYHAad
(pH = 8.4-8.9); copmepxauue rymyca He npeBeiwaer 0.7%; cymma mo-
rnomenssix ochopanuit (Ca + Mg ) cocrasnser 32.7 mr-sxe. ma 100 r
MOYBEI, NpHYEM HA OO0 Kalblug npuxoaurcsa 56%; mloTHoCTe néc-
coBUmHEIX nopoa - 1.8-1.5 t/M3 (ArpoxuMHYecKas X&PAKTEPHCTHKE...,
1964).

[Mousw BopnocBopa, npeAKaBKasCkMe KapGoHATHEIE ManoryMycHble
MOmHble 42pHO3eM:el, TaK e Kak W nousoobpasyiowas nopona, HMeIoT
CAMHUCTE MeXaHWMeCKu#i coctas (Tabn.2), npu sTOM NOYBH f1€BOIO
MHCONMpyeMOT'0 CK/oHa Gonee [erkoro MeXaHHYecKoro cocraBa, HeMm
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Npaporo 3ATeHeHHOro, YTO OoO6YCnoBneHo Goflee WHTEHCHBHBIM MPOgBIC—
HHEM 9PO3HHK I0YB Ha JleBOM CK/aoHe, B oTnuwMe oT yepHo3eMoB apy-
IUX paioHoB CTpaHbl YepHoaeMul KpacHonapckoro kpag obiafailor Bbi—
cokolt BoponpoHuunaemocteilo (Cumaxux, 1969), camxawomed MOBEpXHO-
cTHuit crok., Tak, nerom 1974 r. BoAONpOHHIAEMOCTH NOYB Boaocbopa
K KOHLY BTOpOrO Haca ONHTA Ha 3anexe cocrapana 3.8 MM /MHH,, a
Ha mnapy - 5.3 Mm/mun, CBepeHns 06 arpoXHMHU4YECKHX CBOUCTB&X MOY—
BBl BoAocGopa npupefeHbl B Ta6m.3. BepxHue ropiaoHThl KapboHATHBIX
nous comepxar 0.12% BoaHo-pacTBopMMEIX Cofeit, 8 mMoTepH npuobpa—
6orke HCL cocrasnsior aneck 4.5%, ypenmunpagce go 14.3% ua riay-
6une 150-160 cm. TlnoTHOCTE MOBepXHOCTHOIO I'OPH3OHTA NOYBH paBHA
1.3 o/M° ( Arpoxumutueckas XapakTepHCTHKA..., 1964). [1ns MOBHILCHHS
ypoxallHoCTH Ha nons KoJsxo3a, Ha4uHas c 1953 r., BHOCATCH MUHE=-
panbEbie ¥ oprasuyeckue ypobpesua. Kawppifi MekTap OAWHE NONy4YaeT
2.8 T Haroaza ¥ 5,6 T YCMNOBHBIX TYKOB MHHepalbHbeIX ynobGpeHuit ¢ mpo-
NOPUHOHANBHBIM COOTHOWEHHeM B HUX asora, pocpopa u xanua 1:1.5:0.5.

Crauuna KannuGonorckas BospacTom uyTh mexee 200 met (ron
ocHoeauna 1794) Bo3HMK/NA HA MeCTe TOraa €lle MANOOCBOGHHOM, He-
06HuTON CTEMH, NOKPHITON TpaBamu, KOBEIIEM, C OCTATKAMHM JIeCHBIX
MACCHBOB M 3HAYMTEeNbHBIMH I[IPOCTPAHCTBAMM, SaHATHIMM 38pOCIaMH
wHmnoBHUka M TepHa., Borartele macrfuma oTKpeiBanu Gonblipe BO3MOM—
HocT# ansa cxorosoacrba (Kyuenko, Conopyxun, Yyumait, 1968), IMep=
Bple MOCefieHlbl = YePHOMOPCKHE KAa38KH — BHEPBLIE H MNOOHS/IM 3TH Le-
nunuble 3emnun. B HacToduee BpemMs HETPOHYTHIX YYACTKOB Ha Beeit
TeppHTOpHH Konxosa JIeHHHCKHI nyTe” He ocTanochb: BCe @eMiH, CBO—
Gonuble OT XO3AHCTBEHHBIX M KWILIX NOCTpoeK, OTBeNeHbl MOM Maxory,
canpl ¥ BuHOrpanHuku., OCHOBHOH noCeBHO# KynbTypolt SBNASTCH O3U-—
Masi MueHdnna, Koropoi aauaTel 42,4% nnowanu sopoctopa. [loa mpo-
NawHbIMK  KyNeTypamu ( mopconHewHMK, caxapHas CBekna, KyKypyaa)
Haxomarcs 26.1% M MmHoroneTHumu TpaBamu - 14% mnomapgn. $opmu-
poBaHHE [TOBEPXHOCTHOI'O CTOKA HA CK/OHEe 3ABHCHT He TOMIbKO OT
cocTraBa KynbTyp, HO H OT Hanpas/leHHs NaxoThl. T aKk, Ha CK{lOHe Bal-
ku, o6paboTaHHOM nonepek, NOBePXHOCTHEIN CmoK oBpasyercs npu BO-
noobpazopanku B 17.5 pasa Gonbuem, 4:M Ha CKnoHe, o6paGoTaHHOM
poont (Boiiko, 1977).

BonocBop Ganku pacnonoxed B 30He HEOOCTATOYHOIO yBl&XHeHUd
( Temuukosa, 1959), roe uHgekc cyxocth, no M.W.Bymiko, pasen 1.5-
1.7. Cpennaa rogopas TemiepaTypa BO3OyXa MO MOKA3AHHAM MeTEO0=—
crasuuu Tuxopeuk (60 kM loro-sanagHee nayuaemoro Bogocbopa) aa
MHoroneruuit nepwon passa 11.6° (ra6n.4), a no nokasanpsm mereo—
cranuuu Besas I'nuna (40 kM ceesepo-socrounee) = 9.2° (Arpoxnu-
MaTHYeCKas XApPAKTEpPHCTHKA..., 1063). Amnnuryna KoneGakus cpenHeii
MecquHO TeMiepaTypel Bo3amyxa coctapnseT 28°, a cpenuss mpomon-
WHTeNbHOCTE OeamopoaHoro mepuona - 180 mueit. [lepuon pabor skc-
neguunn ( Mair 1973-nekaGpe 1976 r.) no cpenmeii rOAOBOH TeMMepaTy-
pe poanyxa 6uin 6nusok Hopme (Ta6m.d).

lodoboe KOMMYECTBO OCAAKOB 3a MHoroqeTHdy hnepuon (1891-=197¢
rr.) B Tuxopeuke cocrapnser 566 mm (ratn.4), a B Benoit M'nune -
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Tabanauna 3

Arpoxumgyeckue cpoiicTBa nosepxsoctaoro (0-10 cm)
ropH3oHTa noysrnl sopoctBopa 6,KapaxybaHckol

QbmeH~
Kapbo- [Tornomwennsie oc— |Iy= |[Mopgeux= | o
Cxnos | pH HATHOCTL| HOBAHHE, mMyc, |Hpit Goc= | anun
(CxCQ4),| mr-oks./100 r % |bop (P,Q0s)|(%.0)
® Cx Mg [Ca+Mg mr/100r,
Nlepni e 2.66 33.,76]10.43 | 4448| 4.15] 1.67 28.97
[Mpapsrit | 8.2 2.37 33.73(12.77 | 46,50 3.80{ 1,70 22,13
Cpen-
Hee 8.2 2,52 33.74{11.60 } 45.34| 3.98] 1.86 25,90
Tatnuua 4
CpelsHe KUMAaTHYeCKHe XAPAKTEPHUCTHKH IO MOKA3AHHMAM
Mereocranunn T HXopelk
CeaoHHBlIE l'ono=
Fopaas : BbIE
XTI n=-v VI-VI | IX=X
Temneparypa Bosgyxa, rpan
MHoroneTtaui -0,4 10.0 22.5 14.1 11,6
XI 1972-X 1976 r. -0.2 11.4 21.8 14.7 11.9
Qcagki, MM
MsoroneThni 173 138 175 80 566
XI 1972-X 1976 1. 196 143 176 100 614
CpenHas CKopocTb BeTpa, M/c
Muoroneranit 4.2 ST 2.4 3.4 3.4
XI 1972=-X 1876 r. 4.0 3.8 2.5 3.2 3.4
Ynucno nHe#t ¢ NbINbHEIME GYpaAMH
MHorofneTH it 0 3.4 0.4 0.2 4.0
XI 1972-X 1976 r. 4,2 102 ' 0 0.5 14.9
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489 mm. [lpeoGnapaior ocagkn ocense-aumHero (X1-1[) u nernero
(Y1=YIll) ceaonor, koropete B cymme nator 61.6% roposoro Koauue-
crBa, CRS3b MeX/y Ce30HHEIMH W IOOOBEIMH CYMMAMM OCAOKOB ciadas
( kosppuumenr xoppensmuu < 0,6), NOCKONBKY BHYTPHrOfOBOE pacnpe-
gefleHHe ux Heycroluuso, Ocagxks TemIoro NepHoaa Hepeako BuIlaganT
B BHIOe VIMBHEBBIX poxaeh. Xora AsoBo-KyGaHCKkylo papHUHY Helbad
OTHECTH K TAKHM /HBHeaKTHBHeIM palHoHaM, Kak Monpaeuga, 1or YKpad-
Hpl, TO® 3a OnMH NUBerb BeinagaeT no 200 MM ocamkob ( ChactuxHH,
1864), #o # apech, no uccnenopannaM W.C.Bolixo, HMenn MecTo ocal-
kit co cnoem 120-140 s, [epron paGoT SKCNeOMUMH 1O I'OAOBOH CyM=—
Mé OCalKOB OTHOCHTCH K UHKNY neT © NoBbuueHso# sopsocTeio ( puc,2,
rabm.4). Bo spems auBHeBnIX noxae#t Ha somocGope Gankn, 0COBEHHO
HA NPHPYCNOBBIX CKIoHAX, HOpPMHpPyeTCs MOBEepXHOCTHIH cTok. [lowmw,
poimapmye 15 u 17 aBrycra 1974 r, ofumMm cnoem 56 MM, Oanu Ha
crokopol mnomaake ( winsa 135 M, wupnda 20 M, yKAOH 3°10"), pac-
nonoweHHOH Ha npaBom Gepery npyaa Ne 8, cnoit croka 10 mm (Boii-
Ko, 3apput, 1976). [loBepxHoCTL IMIOMANKM Obila pachnaxaHa BOodb
CKiioH#, BeliCcoKas Temmneparypa BO3[OyXa /1eTOM, OOCTHralWAas B HINIe
43°, u nawrensueie (o 100 gHe#t u Gonee) sacyuvIHBLIE MepHOmbl Bhi-
QBIBAIOT PpPACTPeCKABaHHE [IOYBOI'PYHTOB, H BHINAJAIOLHE  [HBHeBble
OCAMKE, HePeAKO MOJHOCTHLI0 PACXONYNACh Ha 3allojIHeHHS TPelluH, CTo-
Ka He [awor,

JleTHHe NHBHU BHIGEIBAIOT CK{OHOBHIY CMBIB noupni, Tak, [nowow,
Bemaswue 15 u 17 aerycra 1974 r., npoHaBenH Ha YIOMAHYTOHR BhIlle
CTOKOBOH MjoWanke CMbIB NOuYBbLI, AOCTHrwHAi 85 'r/m.i2 (Boiiko, 3ap-
pun, 1978), NpH 2TOM CpenHas MYTHOCTB CKIOHOBOT'O CTOKA COCTaBWIa
8.6 xr/M3. B orn me OHH MYTHOCTB BOIBl B pyuyeHKax, CTeKalolHX M3
cana ¢ pacnauwxo#t pgonk cknosa (npya Ne 5), cocrasuna 1.6-3.9 Kr /NS
( mamepenus npomseonmnuce E.A.J0muRbiM B ycTheBoH uaCTH pyueiKos,
B 1-2 M or ypesa npyna). JluBHEBEle NOMKOM NPOM3BOLAAT MHTEHCHBHEIN
CMBIB NOH4BBEI C NPHIEraloulix K [pyaamM CanoB A oropoJloB, 3@HOCH Mpo=
OYKTaM#u cMbiBA NOpord no Geperam npynos M obpasys Bajbl BbICOTOH
0.2-0.3 m » npubpexuom TpocThuke. Crnonsanyue rpaseBoll MACCE H3
cagos Ha Geperax mnpypa M 5 ormeuanock nocne Aowae#, BbinaBMX
12, 18, 15, 16 u 20 aerycra 1973 r. A nuexu, npouenuse ¢ 29 an-
pena no 2 maqa 1975 r. u peewpe obwmi cqaoit ocapkos 97.5 Mum, npo-
H3BEe/IA CHNBHBEIK CMBIB HA TEPPHTOPHM TeX e canoB, [oC/enCTBHA
KOTOpOro B BHAE KOHYCOB BbIHOCA HaHocoB B npyny Ne 5 cranm BuaHbl
TONMLKO B MIOHE — Hocjle CHHXeHMs ypoehs B HeMm (pwuc.3). Jlusefissi
PasMBIB MPWIETAKIAX CK/IOHOB, TAKXe C OBpASOBAHMEM KOHYCOB BhIHO=
Ca HAHOCOB B Ipynax, NpoH3BOOAT NOTOKH BOAbl, CTeKalli#e C [Opor.
B npunnorsHHOR wacTH npyaa Ne 9, Ha J1leBOM ero CKiIOHe, pasMLbIBEI,
HAURHAWMECH OT aoporH, Wmenn mindy 9-80 M, wapsHy no Bepxy
0.5-2.0 M 1 nawbonbwyw rayomay 0,2-1.0 M; o0bBbem BEIHECEHHOH CO
CK/IOHOB 3emid cocTanksn 1.0-80,0 M3,

[MoBepxXHOCTHEIK CTOK BO BpeMs BeCeHHero CHeroTasius - sbieHHe
peakoe Mo npHYuHe HeHONLWHX CHECO3ANACOB, YaCcTeIX orTenche#t #
Gonbuot BogonpoHKuaeMocTH nousbl. CHeXHLIA OOKpoB, K4k NpaBwlo,
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HeyCTOHuMB, nodBageTca oObIMHO B nepBofl gexane nekabpa, a cxo4uT
8 cepeqyHe MapTa. YCTOHYMBLIM OH CTAHOBHUTCH MHUIL B HAYANE SHBA=
ps H, nponexas B cpeaHem 48 pueill, paspywaeTcs BO BTOpoil ekane
peBpana. Beicora cHeHOro nokpoea HeapaudTenshas (mMedee 10 cm),
B TeuyeHme sHMBI NOA BAMSHMEM HacTuIX OTTene/eil CHer TO CXOQHT,
TO BHOBL NosBiadeTcd. OOCwee uucno gHel © oTTenelsMu B CpeaHeM
cocraBisier 52, W3 HUX 13 NpUXOANTCH HA NEPHOO C YyCTONUMMBBIM CHEX=
HbIM MOKpoBOM, [lOYBLI eXeroJHo NpoMep3aloT B CpeiHeM Ha IJIyOHHY
34 cmM, a B orTgensHEle 3uMel - Ha 58 cm. Bo Bpemsi orreneneit npo-
HCXOOMT [MONONIHEHHEe 3aMNACOB MPOAYKTHUBHON BNard, ¢ 4eM CBg3aHo
GopMupoOBAKHE BHYTPUIOYBEHHONO CTOKA,

3umune nepuoast 1973/74,  1874/75 u 1975/76 r. et Hebaaro-
NpUETHE! A GOPMAPOBAHMS BECEHHEro MNOBEPXHOCTHOIO cToka. Haw-
GonblMe 3anackl BoAkl B CHEMHOM [OKDOBE, COMJIACHO [OKA3AHHAM Me-—
Teocranuud Tuxopeuk, He npesbiwanu 23 mm (5711 1074 r.) npu cpen-
HeM MHOTofeTHeM HX 3HayeHud 35 MM, a Mo NoKasasuaM MeTeoCTaH-—
win Benas 'nmuna 6eiam He Gonbue 27 MM npu HopMe 44 mm. B nep-
Bble [Be 3HMbl He BbI10 yCTONUMBOrC CHEMHOIO MNOKPOBA K TONBKO 3H=
moto 1875/76 r.. oi nosBuncsa B KoHne gHpapd., [locnenHuii CHexHBIMR
NOKPOB B 2TH 3HMBLI CXOAW/1 B HaYa/le-CepeMHe Mapra i Hepeaxko paHb=—
e HACTYIWIeHHH YCTOHUMBLIX IMONOKUTE/IbHBIX CPeAHHMX CYTOYHBIX TeM=
neparyp Boanyxa. [NousorpyHtsl B orgeibHble sumvb (1975/76 r,) awubo
coBceM He npomepaand, aubo (1973/74 r.), npomepsHyb Ha rIyBHHY
6ojiee 40 cM, OTTaUBaNu C MOBEpXHOCTH K MOMEHTY CHeroTagHHd, M
Tanag BoOd Npu HeOOMBLWHMX CHEro3anacax NpocaudHBanack B - MOYBY,
NpaKTHYeCKH He [aBag NOBepXHOCTHOrC CToka, [lednuur Baarm B modse
noc/le cXofa CHexHoro nokposa, no nogcderam W.C.Bo#tko, okasafcsa
paBHBIM 50-680%, T.e. ncouea 6bila B COCTOSHMH BOWTATHL 3HAYMTENHHO
Gonbuie BOABI, YeM ee COAGPHANOCE B CHere B aTH anMbl. Obcnepgopa-
HHeM BopocOopa Ganky Nocjle CxOOa CHeXHOT'O NOKpoBa CedoB CTOoKa
" He OGHApPYKEHO.

B suMHKA nepHon NpOHCXOAMT HaKomledue Biard no4soil. Haubonb-
wmue ee zanackl B cnoe 0=100 cMm noa osumol miueHuue# - OCHOBHOH
KyneTypod Ha ponocbope Gankd — HeGMonalwTcg B Mapre W AOCTHIraloT
B CpeoHeM sa mHorojieThuit mepuon 168 mm (Arpokaumarnueckas Xa—
peKTepHCTHKA..., 1963), a MmuHuManbhble — B mioue (72 mM). Sxcrme-
OMIHOHHBIA NEepHoa XAPAKTEDPHIOBANCS MOHHMEHHEIMH MPOTHE HOPMBI 38—
nacaMu NPoAYKTHBHOM Biard B nouse. Ee cpeaHue Mecaudble 3HavYeHAH
B ornenbasie Mecsme (1X-X1, Jll=Y1) 6bum B 1.2-4.9 pasa MeHblue
HX CpenHHX MHOroneTHux adaqedui, Ha sopnocbope G.KapakyGancko#t
nétroM 1974 r. BnaxHOCTE MNOBEpPXHOCTHOI'O cios nouenl (0-2 cm) Me=
Hee BCero HaMeHSAChb MO4 MHOI'ONETHHMH TpasaMH M OGblla HaHGO/lb-
wejt noa NOACOJHeYHHKOM Onaropaps XopoweH 3aTeHeHHOCTH noBepX—
HOCTH.

B nepxon GonpumMX BAAro3anacos B noyee (nmosgHsd oceHbL, BecHa)
of6pasyeTcs BHYTPHIOYBEHHBI CTOK, B anpene M Hosbpe 1976 r. or-—
MeYyeHHbI B BepXoebe Gankd npH enaroaanacax 6ogee 100 mm: cTpyit—
KH BOObl BEICAYHBAMMCE H3-MO4 NAXOTHOIO IOPHACHTA HanpaBoMm Gepe-
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Toder

Puc, 2. PasHoCcTHEIE HHTEr pajbHble KpHBEIE TOOOBOH CyMMBLI  OCamKoB
(1), cpenneit romosoit TeMneparypel Bo3agyxa (2) mo crammmu  THxO=
pelk M HCnapeHHs ¢ BoaHoji nosepxsoct (3) rpysrosoro  ucnapure-
na B Kpacnonape,

Puc.3, KoHyChl BrIHOCA HAHOCOB K3 NpHIErajoHX cajoB K npyay Ne
Ha 6.KapakyGanckolt, ofpasopaBudecs Bo BpeMd NMHBHEBHIX Ooxae#
anpene 1975 r. doro asropa.



Puc.4. Ckonnexnns BepxoBoaku B Tanbbere 6,KapakybaHcko@f B anpeie
1976 r. ®oro asTopa.

Puc,5. Poguuk Ha 6.KapakyGaHckoii, B BépXobke npyaa Ne 6, doro
asropa.
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ry npyna Ne 2 (puc,l). B ranepere 6a71Ku fOYBeHHBIE BOMLI HAYMHAIK
CKANMHBATBLCA HHXe I'HAPOMeTPHuYeCKoro coopykeuus (puc,1), nocre-
NeHHo yBenuukBasch B o6zeme no HamnpaBnenmio K npyay Me 1 (puc.4).
Bona croana B konesx Koflec, YCThSX BPHAJAKIIAX B Ganky J10rob.

B nuranun 6,KapakyGaHcko#t, KaKk # Apyrdx BpeMeHHBIX BOOOTOKOB
AaoBo-KyGancko#l paBHHHEI (Haeososa, 1955), ywacTeyloT MHOro4MC-
fleHHEIE POOHMKHM W KNIOHM,ObiouMe M3-non ckioHoB, PonHuku pacnono-
WeHsl Mo BCcelt naHHe OankM, HadHHAas OT I'MAPOMETPHYECKOro coopyxe-
HHA, anM}’meCTB&HHO non npaBblM 38TeHeHHBIM ee CKIIOHOM, H H3Be-
crusl MapapHa, [o 1960 r., #a neBoM ee Gepery, Behue npyga Ne 1,
6N POOHHMK, BOAbI KOTOPOTO HANOMHANH HHXepacnolomeHHsle Mpyasl, HO
OH 38HNWICH ¥ NpeKpaTun cymwecrsopaide, Eme B 1927 r, HaceneHue
NONBb3OBANOCH BOMOH POONMKOB, HAXOOSLMXCH B BepXoBbe npyaoe N 5
u B (puc.5), nonropeuHsr W pOnHMKH B BepxoBbax npymoB Ne 7 u 9,
YacTe pOOHHKOB CKpPLITA NoJ yPOBHEM MPYyaoB, H YCTAHOBHTE MX Ha-
NAYHe MOXHO J/HWL B 3HMHee BpemMs [0 Heaamepaaollel Haa HAMH BO-
[e HAM Halensm.

JléccoBraHbIe CYIVIMHKE, cjiaraomue bonocbop 6afku, ColepXaT Bo—
[OHOCHBIE TOPHM3OHTHI, KOTOPLIE, HECMOTPA HA ciabuift 0eGHUT, NOHHKEeH-
HOe Ka4eCTBO BOObl H HeyCTONYHMBEIN pexHM, WHPOKO 3KCINyaTHPYOTCH
HeraybokuMu Konoauamu, [IpHypoueHbl BOAOHOCHLIE IOPH3OHTHI K MNMec—
YAHBIM PB3HOCTHM CYTVIHHKOB H Cyneceil;  BOOOYNOPOM aBigioTcH Gonee
MIOTHBIE CYIVIHHKH M DAHHBI;  BoAoObHABHOCTE oTnoxeruf = 0,01-
0.8 n/c; Bomel CylbpATHO-MATHHEBO-HATPHEBLIE ‘M  CYNbjaTHO=CHOPO-
KapboHaTHO-HATpHeBO-KamsuueBsle ¢ MuHepanuaauue#t 1.5~4,0 r/a. Ha
Bopocbope eCTb M ApTe3HaHCKHe BO/bi MOHTHYECKOro ropuaonra, Cra-
THYECKH}l YpOBeH:L B OTHeNbHEIX CKB&XMHAX HAXOOMTCHA HA IiybHHe
10 M or noeepxnocTH. CorpacHo HabmoaeHHaM Ha MeTeocTaHun Be-
nag ['NuHA, TIPyHTOBbIE BOABI B 2KCNEeOHUMOHHBIN MepHON CTOSNW HAa
11 cMm Gnuxe K NOBEPXHOCTH 3eM/IM, 4YeM B cpeaHem 3a 1968-1976 rr.
(rabn.5). 3To noaTBepxaaeT MOBLILEHHYIO BOAHOCTH NepHona padoT
aKCneauLKH,

Bonoc6op 6anki B Gonbwedt CTeneHH noasepXeH neq;nﬂuuu, yeMm
aspoauu noue, [locnenHsas, Kak OTMedYaoCk Bhille, NPHYPOYeHA K IpH-—
pycnoBeiM CKnoHam Ganku, a mepBas pacnpocTpaHeHa NOBCEMECTHO.
AKTHBHBIM daKkrTopoMm nedyisuud noys sp/idercs BeTep, CpPeaHsds ronosas
CKOpPOCTL KOTOpOro 3a MHOrofeTHufi nepmon peexa 3-4 m/c (ra6m.4).
Haubonbuwaa CKOpoCTE BeTpa oTMeuaeTCd B 3WMHe-BeCeHHHI nepuon
(X1=Y), xorna noBepxocTh BoaocHopa cnabo SalMIEHE CHEXHBIM M
pacTHTenbLHEIM NOKpoBoM, [lepnoa paboT aKcmenMuuu MO CKOPOCTH BeT-
pa 6bin1 6IM30K CpefHeMy MHOTIO/NETHEeMY.

Banka KapakyGaHckag, TedeHue KOTOpOit OpPHeHTHPOBEHO C 3anapga
Ha BOCTOK, AB/IsieTCH Kak Obl NpOBOAAWMM KOPHOOPOM W1s BETpPOB -BOC-
‘rouHOl0 H 3anagHoro HampaeneHudl, npeotnagawumx agecs, Hanbone-
we#f nopTopsieMocThI0 B roay (54%) ornMuamoTca BeTpbl BOCTOYHBIX HA-
npaenenut, yame Bcero uabmopaoumecs B Hosbpe (42%) u pewe = B
mone (15-18%)., B oTaMune oT HHX BeTpwl aananHbix Hanpapnennt (33%
B rogy) o6bluHO HMeT MecTo B uioHe-mione (19-25%) u pewe = E
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Ta6nuuna 5

Cpepusaa rny6usa rpyatoemix Boa (B M) no MokasaHMaM
MeTeocradHuud benag Inuna

Ton CeaonHas o
‘ X111 1=y Yi=Ylll | 1X=X

1972-1973 ; 11,14 10.91 10,94 10.99 11.01
1973-1974 10.88 10.66 10,76 10,94 10,79
1974-1975 10.96 10,75 10,80 11.00 10.87
1975-1976 11.00 10.85 | 10.95 10.81 10,92
Cpennee 10.93 10.79 10.86 10.96 10.88
Cpennee 3a 1968- 11.05 10,87 10.95 11.10 10.99
1976 rr.

nosiGpe (10-12%) B 2KCnenoMuHMOHHEIH NEpHOA MOBTOPSEMOCTL BeTpoB
BOCTOYHEIX M 38nNAafHbIX HampaeneHWi Oblla HHXEe HOPMBI M COCTABHIA
cooreercreendo 39 u 16%, a moBropsemocTe wTHNEH, HaoGopoT, Gbila
poime Hopmbl (22% nporus 10%).

Berptl co ckopocThio Gonee 15 M/C BRISBIBAIOT MblNbHble GypH. Ta-
Kie BeTpel Mo OaHHbIM Mereocranuuii Tuxopenx u Benasa [nuna nHaGmo-
paloTca cooTBercTBeHHo 29 u 34 gHa B roay. HawGonee cHnbHble
melnbHBle 6ypH orMedeHsl B 1946, 1948, 1959 u 1968 rr. B cpeaHem
B roay GeiBaeT 4 AHA C NBIILHBIMA Gypamu  (Tabn.4), yamle BoSHHMKa—
10 AMH BecHoit, OCOGeHHO B MapTe H alpefie, NpH BeTpPax BOCTOYHOI'O
nanpasnenus, C oKrabps Mo 9HBAPE HX PA3BATHIO npenaTcTByeT OCeH-
HAS M SHMHSS YBIAKHEHHOCTH NMOYBLI, HO B ¢espaie MpH COYETAHMH
MOPO3HO# noronsl, OTCYTCTBHS CHEXHOrO MOKPOBA M 3HAYMTENLHON
CKOPOCTH BeTpa MAeficTBue nbinbHLIX Dypb MOweT OLITH NPOOOMKHTENb—
aeim (1976 r,). B netamit cesoH, Kak ® B OCeHHM}l, NbIbHble GypH —
SBNEeHHe peakoe M6 [pUYHHE 3AlMINeHHOCTH [0YBBI PACTHTENLHOCTHI,
TMepuon pabor SKCHe[MUMK XapaKTepuayercd YBeNHYEHHBIM YHCIOM
OHedl C NbIIbHBIMM GYpPSMH NPOTHB CpeHero Mxorofnersero (rta6n.4).

[Ona Gopebel ¢ 3poaueit u pgedyiguMedi mouys Ha Bogocbope co3gaHa
CHCTeMa MoMes3alMTHLIX fecHux nonoc (puc.l) € MeKMOMOCHEIMU MpoO—
crpancreamu He Gonee 500 M. Ha perpoypapHEIX ydacTKax ceThb HO-—
noc Bonee maornas. C NoABETpPeHHONR CTOPOHBI /IECHEIX MONOC pPa3Me=
WATCy NponaiHble KyNsTypsl, & C HaBeTPeHHO# - MHOTONeTHHE Tpa-
Bel H O3MMble, [lN1§ CHHXeHHA MOBEPXHOCTHOI'O CTOKa Ha MONax fpHMe-—
HAETCH, CHCTema NeTHe-oceHHell OBpaGoOTKH mOuBLI [10 THIY  HYHCTOI'O
nonynapa, cobjionaeTcs 4YepeloBaHMe KynbTyp ¢ TrnybokKolt  KopHeBoH
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cucTeMoll M KynbTyp, HCCYUWAKWHMX NpedMYyINIeCTBEHHO BEepXHHH Cloi
noypsl, [N yBelH4YeHHs BeCeHHero 3amaca Bilard B nodBe [pHMeHs—
erca raybokas ssbnepas Bcnawmka. Ee apbekr ocobGenso 3HauuTeneH
B roasl, Koraa ocajkKH XOJIO[NHOTO M[epHoAa HeNoNHOCTLI0 BOCCTAaHABRIH-
BAIOT BIAXKHOCTH BCEero moubeHHoro npopunda. O@HAKO 3TH Mephl He
MCK/IIOYA0T MNOCTYMNNeHHe HaHOCOB B Hpydbkl H3 Canob H OropodoB HH—
AMBHAYaNBHOIC MONbL30OBaHMs, e NPOTHBO3PO3HOHHEIE MEPONPHATHS He
BBINONHAIOTCH,

1.2. lNpyaoel Ha sogocbope

CrpouTenscTeo npynoB Ha A3aoBo-KyGaHckoit paBHMHe,HAauaBileecs
no3agHee, YeM B Apyrux padloHax cCTenHod 30HBI, OTHOCHTCSH, BHOMMO,
K MepuoOy 3acefeHus cTenell NepecefeHlaMu M3 YkpauHbl # Poccun,
T.e, kK kouny XVYIll B. [lepebie OOKyMEHTAalbHBIE YIIOMWUHAHHS 6_npyr1ax
aTol TeppHTOpHH paTupoBaHer 1851-1860 rr., xorna ma pexkax AsoB-
ckqro Gaccefina Bo3BeneHO GbIIO y¥e OYeHb MHOIO MEelbHHYHBIX MI0=
THH, CIIyKXMBIIAX Nepenpapolft ° uYepea pekd, MOCKoNeKy 6ponsl Ha3-3a
CHNLHON SAWIEHHOCTH [HA& pPeK [oYTH OTcyTcteoBanu. TpocTHHK, BO
MHOMECTBe POCHIHH B npuGpexHO# 30He NPynoB H a30BCKHX peK, B TO
BpeMs WMPOKO HCHONB30BANCH [jid KPOB/IM CTPOEHMH, OropaxWBaHHs
CKOTHBIX 3arcHOB, Oroponos, yCTpoicTBa MIOTHH,. B auMHEe Bpema B
TPOCTHHKAX YKPHIBAICH OT BLIT M MeTejie#t ckor. Bce pexm yme Tor-
pa GBI MalloBOOHBIMH, HMeNnH cnaboe Te4eHHe ,MO0 MNPHYAHE MHOIC-
YHCNIeHHBIX 3anpya oad MelbHHI”, a Gepera MX I'ycto 3acefleHsl, [lo
nawmx gHe#t B Gacceite p,En coxpaHMnuCk ele mpyawl, CTPOHTELCTBO
KoTopbix oTHocuTcs k 1840 r, (IlpeitkoBa, 1975a). Ha 2Tom ccuoea-
HUM TPYOHO COTIACHTLCH C HEKOTOPEIMH HMCCIIe[oBaTelNaM¥, paccMaTpu-
BAIOIAMM NPy/bl K&K BpeMeHHble COOpPYXEeHHS: BOOOEMEl, CYMEeCTRBYyIOmHe
50 ner u Gonee, BpAn NH MOXKHO CUNTATL BpeMeHHbIMH. [loaTBeprcne-—
HMeM HX OO/IOBEYHOCTH CIIYKHMT W 4acTO [OBTOpAeMas CTapOXHIIAMH
ppaza: ,Ckonbko cebs NOMHIO, CTONBKO H npya Gem”. BpemeHHBEIMA
Me Npyasl CTAHOBATCH [0 BHHE uefloBeKa: TaM, I'e He BepgeTcs yxon
3a [MIOTHHAMH, BOBpeMsd He MNPOH3BOAHTCH MX PEMOHT, CPOK HMX KH3HH
CHIBLHO cOKpamaeTcd. B To ke BpeMs 00 CHX MOp CYLWECTBYOT H K-
CHAIyaTHpyWTCH Opyfel, nocTpoeHHele eme B X1X B,, Hanpumep Xe-
pebuoBckas cAcTema B Boarorpanckoit ofnactu (lllymaxos, 1966);
npymsi, nocrpoexsste B Kamenso#t crenn (Cyxapes, Cyxapesa, 1957)
skcrnemuupeit B.B.[lokyuaesa, B [Mosomkse (Marakan, 1977) - axcne-
nunuelt reHepana KHIHHCKOTO,

Tipynst AzoBo-KyGanckolt paBHWHEl B pasHble TOOsl OOC/IENOBAITHCH
Wucruryrom oseposegenns AH CCCP: s 1963 r. - pepxoBble, a B
1970 r, - Kackagel Ha Gankax Fpyscko#t u Tlnockoit B 6accem§a,p.’Eﬂ. :
CoBpanel cBefetna 06 HHTEHCHBHOCTH HX 3aW/IeHHS (Hpbl'r&@ 1969,
19756), nonueix ornowennsx (lllexosumos, 1969; H0nuH, 198%_,‘ Hlexop—
uos, KOnuu, 1975), ruapoGuonoruu (Cnenyxuna, 1969; KacmMOB, Cne-
nyxuaa, 1975) w ruopoxumus (IMosauskosa, 1975). O6iuhM nna Bomo-
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cGopop Bcex o6CienoBaHHBIX NPYOOE fABAETCH BBINONOKEHHOCTE pellbe-
ba, neGonbmme yxnonst (30'-1°), orcyrcreme oBparos npi 3HAUETENL~
Hoit pacnaxannocTi (60-80%).

B 1973 r, na ponmocGope 6.KapakyGanckoi HacuuTeiBanoce 12 npy-
noe (puc,1), sanuMaommx okono 1% ero nnomaan. Bonee perambno
uayyeHsl npyas! Ne 4-9, npyrue ofcienoBaHbBl MaplipyTHO,

BopocGope!l NpyaoB pasnuvalorcs no MophoMeTpHHeCKHM NoKasare-
nsm (Ta6n.1)., HanGonee GnaronpHATHEIME YC/OBHAMHE (OPMHPOBAHHS
' NOBEPXHOCTHONO CTOKA H CKIOHOBOTO CMbIBA MOYBEI OTAMYAKTCS BOAO—
cBopel npynop Ne 6 u Ta co cpegHMM YKAOHOM nopepXHOCTH 31-38%s.
BonocGopsl ocobeHHo BepxHHx npynoB (Ne 1-5) smaynrenbho pacnaxa-
nel  (Gonee 80-90%), a ponmocGop npyna Ne 5 Ha 80% NOKPHIT capami.
K npynam Ne 6=9 npuMbIKaoT Xujibleé NOCTpPO#KH, cankl, oroponsl. [1py-
asl o6pasopaHpl 3eMASHBIMH MIOTHHAMH, BLICOTa KOTOPHIX H3MEHAETCSH
or 1 no 8 M., HanGonee nmakme nnoTHEbl (Menee 3 M) Mmelor npynm
Ne 2, 8, 7a, 76, 8. TINOTHHEI NepHOOHYECKH PeMOHTHPYIOTCH, Hapalli-
BAIOTCH MO BLICOTE I COXPaHeHWs €MKOCTH npyaa, KoTopas yMeHbla-
eTcs Nno mepe ero sawnenns, [na cBpoca uabeiTka BOOEI B TENo Mo—
THHb! aanoweHs! Tpy6u nnamerpoM 20-40 cM., He mMeeT BomocBpoca
nnotuHa npyna Ne 4, HO noyrm Xaxaelil roa BecHoll OHA NPOPHIBAETCH,
M €CNH ee pPeMOHT 3aTsrHBaeTCyd, Kak 3To ciayuyunock B 1974 r,, to
npyn nouTH ‘nMwaercsa ponbl, Teno INIOTHHBI NPynoB CHNBLHO QUABLTPYeT.
Mpyas: B aRaulTeNLHOM CTeneHnm 38pocnk TpoctHukom (Te6n.6), BricO-
Ta KOTOpOro B KOHUE neTa aocTuraeT 4 M, 2

B cocrae xackana BxoasT npyfAkl, CnocoGHBIe aKKyMY/NHpoBark GONb-
uoe KONMYeCTBO BOMLI W NpefoTBPallaTh Pa3MLIB IVIOTHH HHXEpacno-—
noweHHwx npynos, Takyio ponk BuinonHseTr npya Ne 6, eXeromHo ypep—
KHBalomuit Boay, nOCTynawumyio B Hero M3 npyna Ne 5 npw npopmise
nnoTHHEl npyna Ne 4, Hckawuernwe cocrabuwn Tonkko 1975 r., koraa
npyn Ne B8 c6pocHn HeKOTOpOe KONHYECTBO BOAB B HHXHHRA Gbed. Pas—
Mephl NpynoB, OTHeCeRHble Kk HanbonbweMy ypoeHw 1975 r., npueepne-
Hbl B Tabn.6.

[lepuoanueckoe HapamHBaHuWe BLICOTH! IVIOTHHBl IPHBOOMT K yBelH—
YeHHIO HavanwHeIX (0 3amnenms) paamepop npynoB NpH o¥epeaHOH
ormerke HI1Y, B pesynkTate 4ero AR npyaoB KapaKyGaHCKOTO KaC=
Kana orMeaeTcs TecHag chaob (7 = 0.93) ofbvema n miowann sepxana
C HponoKUTe/ILHOCTRIO oKcnayaraunuu., Ha sToM oCHOBaruMR B pane
cnyvaeB MOXHO ¥epes ofbeM B MIomank SepKana KOCBEHHO oNpene—
UThL BAMAHHE HA TY WIH HHYIO XapakTepHCTHKY NPONOMIKHTENEHOCTH
SKCIMyaTauuH, TBCH&SI CEBA3k Mexny obreMoM M nnouankilo 3epKana
npynos (r = 0.95) npespamaer STH MophoMeTpuyeCKHe = [OKA3ATeNH
BO B3AHMO3aMEeHSeMble,

B cany eayTpuronoBnix koneGaHn® ypoBHS npynop HX pasMepel Noa-
Bep¥eHbl QHAYNTENbLHLIM H3MEHeHHSM B roay. 3To BHAHO U3 'COOTHOWE-
HMg Mewny HanGonLuMM H HaUMEHLUUM SHAYSHWSAMW Wowmend 3epkana
1 tTa6n.6), yMembwammerocs or 3-5 s BepxHHX NpynoB Kackapa
(MNe 5-7a) no 1.3-1.5 nns HIXHAX B CBRA3H C Gonee 3aperylHPOBAHHBIM
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CTOKOM OCHOBHBIX HCTOYHHKOB MX HamojiHeHHs. EXeropaHei#t Nopopeis
NNOTHHE! fpyna Ne 4 NPHBOAMT K yBelHMYEHMIO YKABAHHONO COOTHOLGHMS
go 18.8. Ilpn MuHHHMANBEHOM YpOBHe OKasblBalTcd oCyuwenHsiMu 70-80%
naowans sepkana BepxHux npymoB U 20-30% - HumHMX, [To3TOMY MpO=
MepHEle B S0HOHPOBOYHBIE paboThkl Ha Npynax cleayeT MPOH3BOOMTH B
rnepuod MX BBICOKOro HanojiHeHus, Jlyyllee BpeMsi ang sTux paboT Ha
npynax MCCNeOoBAHHOr'O KACKA[a — BecHa, [OKa elie He NOgBHIINCHL 38—
POCIH . TPOCTHHKA. :

Cpenu MophoOMeTPHYECKMX XAapaKTEpPHCTHK [pyHOB eCTh pafd TakKHx,
3HAHMe KOTOPBIX IIOMOraeT COCTEBHTHL [peACTAaB/IeHHe O MPOHCXOMAIIMX
B BOOOEMAX MPOLECCAX, MCTOYHMKAX HAMONHEHMd, A 3HAYeHHS HCIOIb—
ayiorca ana npubnmxeHHoR olieHKM o6beMa BOAOEMOB,

MokxasaTedAsb eMEKOCTH nNpynanop (orHome-
HUe cpepHed ryy6uHbl K Hawbonbliefi) SHAYATEILHO H3MeHAeTCH B Ipe-
nenax opsoro kackaga (0.32-0.76) # yBenuuupaeTcd MO Mepe 3auiie—
uus npynos (ra6n.B8). [MosToMy HCHONL3OBAHMe €r'0 OCpe[HEHHBIX I
OTOeNBHEIX palloHOB 3HAYEHHMH, [O/IYYEHHBIX IO MNPOEKTHLIM [AAHHBIM
(Hecaunenssie npyner), B ensx oleHkn ofbeMa B Toff UnM MHOI CTenemn
aaunendslx npynos ( Monnobanos, 1064; Kpueonoc, 1968) conpsxeso c
onpenefleHHBIMHA [Or Pe lHOCT AMH. )

OTKpPpBHTOCTSE BOMOOEMOSB (OrHowedue njoLALK
sepkana kK cpeaHe#t riybuHe) XapakTepudyeT yC/IOBME [epeMEllMBaHUS
BOOHOK MACCH H, KaK OymeT NoKasaHo HKKe, SBNASTCH BawxHOK Knac-
CHpMKAUMOHHON XADAKTepHCTHKON BOOOXPAHMIMUI pasHoro pasmepa. FEe
3HAYSHMd [VIE NpynoB Kackana He npepstmaior 0,07 KM2/ M (Tabn.6).

Moxasarens ¢opMB Yyawu BOOoOEMa
(oTHOWeHNMEe mMHEI BOmoeMAa K ero HauGonuuei ryySuHe W LUKpHHE)
onpefenseT XapakTep [poAonbHOro MpodMis OT/IOMEeHHMH B Hpynax
(Ooun, 1971). 1Ero SHAYeHHs 14 [pynoB Kackaga H3MeHAIOTCH: OT
1.0 no 11,0 M~ (Ta6n.6) ¥ pacTyT C yBenMYeHMEeM pa3Mepa BOAOEMA.

YaoeansbHb ##t BoOoOoc®op (orsoweddwe niomaan Booo-
cBopa Kk nnowaod a3epkana) M c 41 0 aKKYyMYyaaUHH
(oTHOwWeHHe ofBvema BogoeMa K mIomany BonocGopa) BHIPAXKAIT CBA3b
Boooema ¢ BOOOCHOpPOM, MpPOSBIAIOUYIOCH Yepes OTASNbHLIE HIEMEHTH
6anancop, [Ipn KackanmHoM pasMelleHHM NMPynoB HA BOOOTOKe ynobHee
NONb30BATBCH CPefHHMH 3HAYEHHAMH 9THX [OKA3ATeNel, MO/AYy4YeHHBIX
Ong Kaxpgoro CTBOPA BOAOTOKA C yY4€TOM BCeX  BbillepacnofioMeHHBIX
npynaoB.

CoBMeCTHOE pPACCMOTpeHHe H3MEeHeHHd [0 IJIMHEe BOOOTOKA YAeilb—
Horo Bogoc6opa M cios akkymynauud ( puc.6) nosBonseT COCTaBHTHL
npeacraenende 06 HCTOYHMKAX HanoJlHeHus npynoB. Wa puc.6 cnenyer,
4TO pasmepbl npynoe (obbem, mnomAdb 3epkKana) HAPACTAKT [0 [YIHHE
Ganku ObicTpee, dYeM mnomage Bopocbopa., DTo BO3MOXHO B TOM Cliy-
yae, ecnu N0 [JIMHE KACKaja pe3ko BO3pacTaeT MOBEepPXHOCTHHIR CTOK,
WM NpPH OTHOCHTENbHON CTAGMNBLHOCTHM ero pesKo yBenMYHBaeTCs IpyH—
TOBOE MHTAHME npynoB. [lockoneky B Npepenax HeGOMLLIOH MIHHBl Kac-—
Kana MOBepXHOCTHLIN CTOK He MoweT ypenuuuThcs B 30 pas, kak 2T0
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CTOKOM OCHOBHBEIX HCTOYHMKOB WX HalofiHeHMs, Exerogusiit npopsil
nnoTuHs!l mpyna Ne 4 MPHBOMT K YBE/IMYEHMIO YKA3AHHOI'O COOTHOMEHH!
no 18.8. Tlpn MHHMMA/IBHOM YpOBHE OKaablBalOTCH OCYyleHHbiMu 70-80%
nfomand sepkana BepxHux npynoB M 20=30% - HuxHHX. [lo®TOMY npo-
MepHbI@ H 30HAMPOBOYHEIe pabGoThl Ha Npynax CleayeT NPOM3BOOMTE E
nepuofl X BBLICOKOro HamnosiHenns. [lyduee Bpems ana aTux pabotr He
npyaax HMCClleOBaHHOro0 KAackKada — BecCHa, MOKa elle He MOABHINCH 3a
poCiii. TPOCTHHKA.

Cpenu MoppomeTpHHECKMX XApAKTEpPHCTHK MpPYyAOB eCTh paAd  TAaKMX,
SHAHHE KOTOPHIX MOMOraeT COCTABATL NpeACTAB/I@HHE O ITPOHCXOMSLIMN
B BOAOEMAX [polleccax, KCTOYHHMKAX HANOMHEHHS, A 3HAYQHHS WCIONb-
aylorcs Ans npubiuxeHHOR OHLEeHKH o6BbeMa BOLOEMOB,

MokasaaTeaes eMKOCTHK NDpypmpoB (orHoue-
HHe cpefHell DIy6HHEI K HauGonbliefl) SHAYMTE/ILHO H3MEeHserTcs B Npe-
nenax opHoro kackaga (0,32-0,76) ¥ ysenuumBaeTCs IO Mepe 3AHIIe-
mug npynos (ra6n,8). [Nosromy HcnonbaopaHKe ero ocpeHeHHBIX WIS
oTAeNBHEIX paiOHOB 3HayeHuH, NOJYYEHHBIX MO MPOEKTHHIM [AAHHBIN
( Hesanneuusie npynbl) , B llenax oueHKH obbeMa B TOfl WK MHOH cTeneHy
aamneHusix npynos ( Monpoeanos, 1864; KpuBoxoc, 1968) conpsxeHo
ofnpenenesHbIMHK TOT PeHOCT AMH. ]

OTKpPHTOCTSL BOMODO®EMOSB (OTHoweHHe mnaoWA¥
aepkana K cpeaHelt raybuHe) XapakTepusyeT YCNOBHs [epeMaUHBAHMS
BOOHO# Maccel M, Kak GyoeT MokasaHO HHXe, ABNAeTCH BaxHOH Kiac-
cucpuxanuounoﬂ XapaKTepHCTHKON BOONOXpAHMNHII pa3Horo pasmMepa. Ee
aHaueHus ais npynos kackapga me npesbimant 0.07 km2/m (T867.6).

[floxaaaTens ©¢opMBE yaiumn BOOO®@M ¢
(orHOweHMe mIMHEI BOmoeMa K ero HauGonbwed rayGume u wHpHHE)
onpefenseT XapaxTep NPOOONLHOrO Mpoduis OT/IOKeHHR B NpyAal
(10ouu, 1971), Ero asauesns and [pynoB KAacKAnA WAMEHSIOTCS: 01
1.0 go 11.0 M~ (Ta6/.6) 1 pacTyT c yBenuyeHMeM pasMepa BOOOEMA.

YanenwvHuwef#ti Bomoc6op (orHoweHHe naomwans BOOo-
c6opa K nnowean 3epkana) M c 4 o i AKKYMYHnsgUu:i
(orHomeHnne ofveMa BomoeMa K momanyd BOAOCGOPA) BLIPAXAKT CBA3E
BogoeMa C BOAOCGOPOM, MPOSBASIOWYIOCS Yepes OTAe/lbHbIE HIEMEHTh
Ganancos. [lpn KackanHOM paamelleHHH NpyaoB HA BOOOTOKe ymnoGHee
MoNb3OBATLCA CPeHHMH 3HAYEHHSMH STHX [OKa3aTefed, MNO/y4YeHHbIX
ANS KAXAOIO CTBOPA BOAOTOKA C YyYETOM BCEX  BhILEPACTONOWMEHHLIY
npynoe.

CoBMeCTHOe pacCMOTpEeHHe M3MeHeHHMs 10 AJIMHe BOOOTOKA yNellb-
Horo Bogoc6opa H cjos akkymynaumu (puc.B) nosmonser cocrasuT:
npencrapneHne o6 MCTOYHMKAX Hano/iHesus npynos. Ma puc.B cneayer
gro paameps! npynoe (ob6vem, mnomans 3epkana) HAPACTAIOT MO [YIHHE
Ganku GbicTpee, ueM miomans Bopocbopa, 3TO BO3BMOXHO B TOM Cay-
Yae, eCAM MO [/IMHE KAaCKada pesaKo BO3pacTaeT NOoBepXHOCTHulff CTOK
MM NPH OTHOCHTENLHOM CTECMNBLHOCTM erc pesko yBenuudupaeTcs TpyH-
TOBOE NHTaHHe npynob. [lockoneky B npepenax HeGONbLIO} OMHHBE! Kac-
Kaga MNOPEPXHOCTHHIH CTOK He MoxeT ypennuntbcs B 30 pas, xak a1¢

19



014

Ta6aounna B

MopjomeTpuieckue XapaKTepRCTHKM npynos Ha G.KapakyGasckodt (npn HTIY)

ITnowant sepka=- | MNaoowane | Fay6una, M Haudone—-| [lokasarens [Tokaza-| Cpea- Cpen-
Ho- O6weM, na, THC.MZ sapoc= [ - Onu- | iag W= | @MKOCTH OTKpu-| Tenk Huil Hu#
Mep ThIC. fnei Tpo— Py | A Ha, DAHE, M TOCTH, [ (QOpPMBI yaedb= | cnoi
apyiis 3 MHEHH— npu - Bonb— 3 HAYATE— | KOHE - L s s
M Mailb— HITY 2 wag Hbti HEl 103 M ’
% 1 BOMOO— nauMu,
Has am—Li
cbop MM
1 o #.7 - 4.2 - 0.41 - 130 - - - 1.0 - 3140 0.13
2. | ¥s3 - 11.2 = 034 | - | 3z - » - | 330 - 985 0.36
3 1.5 ol 9.0 a 0.16 - | 280 B - " 8.5 - | 620 0.44
4/23 59.0 4,5 61.8 26.6 0.66 1.27 | 818 a0 0.48 0,76 | 64.6 5.4 201 3.8
5/24 18.2 7.9 26.9 568.7 0.68 2.12 | 705 60 0.28 0.32 | 39.6 5.5 163 4.5
6/25 3.0 21.0 73.5 33.2 1,156 1.66 1100 60 0.62 0.69 | 63.9 11.0 103 8.8
7a/26 | 25.0 4.5 21.4 90.7 1.17 2,49 | 445 52 0.47 0.47 | 18.3 3.4 94 9.8
76/27 2:1 2.0 2 7.6 0.79 1.44 50 35 0.41 0.55 3.4 1.0 94 0.9
8/28 | 24.6 18.1 27.5 57,3 0.90 1.89 | 760 101 0.44 0.53 | 30.6 4.4 98 9.2
9/29 | 63.5 32.5 41.0 182 1.58 2,76 | 490 94 0.47 0,56 | 26.4 1.9 87 11.4




Puc. 6. Mamerenne cpendero ygensHoro ponocSopa (1) u crios  akky-
Mynamun (2) no mnuHe kackapa npynos Ha 6.KapakyGaHckoii.

Lrdpa y Touku - Homep npyaa ( puc.l),

crneayeT U3 3HauUeHUt ynennHoro BornocGopa U Crod akKKyMyngaluuy B Haya-
le ¥ KOHUE KacKafa, TO BepoATHee BCer'o yBenwdeHue pasMepoB Npynos
‘110 OnMHEe Kackaja OTHeCTW 3a CHeT YCUIMBAMLIEeI'oCs B STOM Halpasie—
HUY PpyHTOBO~(UILTPAUHOHHOrO MITaHus mpynoe. BMmecTe ¢ Tem ua puc. 6
MOMXHO COENAaTb BLIBOOBI O TOM, YTO BAHgHHE BOAOC60pPA HA MPOUCXO—
aflie B Opynax MpouecCh yMeHbIIAeTCs BHHE3 O ANMHE KackKana.
Bopa npynoe Mcnosb3yeTcs ans NONMBAa NMPR/IETAOUIMX OTOPOAOE, BO—
OOMO§ CKOTAa, paapeneHls XUMHUKATOR [id ONPLICKUBAHUST KO/IXO3HBIX
cagop (mpyn Ne 5), B npownom B6ausu GonbumucTBa npynos (Ne 4, 6,
7a, 76, 8) wuaroTaBnuBan camadHbll KHPNHY, B CaMaHHBIE AMBI, CO-
XPaHUBIIMECs OO HAWMX BpeMeH, pAaCHONOKeHbl HApyCAMH [0 JIeBOMY
CKMoHy npynoB Ne 4 u i, a camble HHXHHE H3 HHX YCHIIMBAIOT H3pe—
3aHHOCTL OeperoBoft nuuuu, CpHHOTOBapHag depMa Ha NesoM Gepery
npyaa Ne 1 p Kommsli paBop Ha npaeom Gepery npyna Ne 9 caysxar po-
HNOMHUTEMLHBIMH MCTOYHHKAMH MOCTYIN/IeHUs OPraHn4yecKoro BellecTBa B
BOJOEMEI,

1.3. OcoGexHocTin MOPHOMOrHE Halli NPYAoE

O6uuM Ons BCeX BOOOXPAHWIIMIL, CO30aBAeMBIX B PA3HLIX 3BeHbIAX
rugporpabiueckoit cerM M OTNHYAOUMXCH pasMepamH, €BJSeTCs HX
HAGHAYEHHE , — HCKyCCTEBeHHOe perynupobBadne cToka, C 9TO# TOYKH
SpeHus MeXOy BOJOXPAHH/MIIAME M NPyAamMi HeT HPHHLMIMANBHOIO pas-
nuuna (Byropud, 1969)., Tem He MeHee B CYLECTBYIOMMX KNaCCHpUKAa-—
migx K IpynaM yame BCero OTHOCHAT HebonbluMe BOOOXpaHHaMlla ofne-
MOM MeHee 1 MnH.M3 (Nonarun, 1965), [pn aToM npynbl Hepeako Ha—
SBIBRIOT MajbIMH BOAOXPAHWINIIAME, XOTS X 9TOji KATEeT'OPHH OIOHH aB—
TOpBI MPUYHCNAIT BoHOgMbl oOBeMom  1-20 M, S (Nonatun, 1963),
npyrae - mesee 1 kM° ( Marapsus, Borocnosckuit, Maukesuy, 1977).
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Puc.7. Cpsab cpenHeit rnybuHel ¢ 06beMOM BOOHON MACCHI BOAOXPaHH—
JTHLL,

3 0oH B ] - ralire; 2 - cMellaHHBIX NlecoB; 3 = jecocrenn; 4 -
crenu. 1=Y - rpynmsi Bonoxpanunuum, Lluppa y ToukM - HOMep Bopo-
xpanunuma (taén6 u 7).

Hapo aameTHTh, YTO B COBpeMeHHON IHAPONOrHYECKOH /UTepaType cy-
IeCTBYeT MHOMECTBO KNACCHPUKANMA BOAOXPAHWIHII MO paaMepam, HO
HU B OAHY M3 HHX He 3aN0XeH INeHeTHWeCKHil NPH3HEK,

CoanaBaeMoe BOOOXPARHIHMIIE HACTEOYeT OT BONOTOKA Mpewae BCEro
Mopdonoruyeckoe CTpPOeHHWe Haud, KOTOpPOe OHO BHOCNEACTBHHM B KaKofi-
TO CTENeHH BHOOH3MEHsieT, npucrnocabiMBag K HOBRIM YC/IOBHAM 3a
CueT pA3MEIBA OHUX YHYACTKOB M AKKYMY/NSLAH HAHOCOB HAa APYTHX,
[losTomMy pasMep BOAOXPAHHIIMILA 3ABHCHT OT €r'0 pasMelleHHs B pPad—
HLIX @BeHbaX ruaporpabuueckodt certu ( nopsnxa Boporoka), TexHHuec—
Kne sviemeats! | nnoThHa, BogocGpoc) reoTeXHWYecKof CHCTembl, B KO-
Topywo Bxoauwr Bopoxpannnume (Bennpos, [bskoxor, 1976), moryr xa-
pywuTsL CBA3k pasMepa ‘BoAceMA C MNOPAOKOM BOOOTOKA, HA KOTOPOM
OH pACMONOWEH, HO NPH OCPeNHEHHH GONBLIOrO XONHYECTBA AAHRBIX,
CTHpaloleM HHAHBAAYANBHBe OCODEHHOCTH BOAOXPAHHHLI, OHA NPOAB—
naerca werko ( [lpoapos, 1974; Munbkos, 1973; Tlperrkosa, 1979). lNo-
3TOMY B OCHOBY KNacCHGHMKALUMH BOAOXPAHHMIMLL MO pasMepam CleayeT
Mpexae BCEro NOJIOKMTE HX paamelledHde B pA3HLIX 3BeHbAX I'HAPOrpa-—
puyeckoit ceru. Ecnn HAa oaHOM rpapHke COBMECTHTH KpHBEIE CBSGH
ofbema BOOHOH MAacchl U CpepHel PnyGHHBI BONOXPAHMAMI, CENHMEHTAa-
unoHHBI Ganaue KoropwX 6pin Maywex (Tabn,7), TO okamercs, 4TO Bo-
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Tab6bnuuaT7

MoppomMeTpudeckHe XapaKTePUCTHKH BOAOXPAHMW/IMLL C MayyeHHuIM 6GanaHcoM HAHOCOB

Homep INnomaos [Mnomwanes | Cpenusas | OTKpei=
Bopnoxpa< Haumenopanue ponocGo-| O6nem,| aepkana, | rybuna, | TocTh, HecTounnk
H |yl HLLA pa, kM2 Man.mO| K M 106 m
3oHa Talirm ¥ CMellaHHBIX JIeCoB
1 HpanbKobckoe 1120 327 3.4 96 Byropuu, 1969
2 Yranuckoe 1240 249 5,0 50
3 Pribuickoe 146000 | 25400 4550 5.6 815
4 lNopekobckoe 8660 750 5.5 136
5 Moxaiickoe 1360 235 30.7 7 4 3penswreid, 1973
JlecocTensas aoHa
6 Ky#6biue BcKoe 58000 6450 9.0 715 Byropuny’ 1969
T B opuienckoe 48.0 | 0.757 0.36 2.1 0.17 INlonarun, 1961
8 Ycnenckoe 83.2 | 2.43 0.66 8.7 0.18
9 Bepesoroe 1.0 | 0.014 0.012 1.2 0.009
10 Knetan-BuikcKoe 403 | 30.0 6.8 4.4 1.6 lpoan, lopeukas, 1967
11 Nyranckoe 136 9.5 22 4.3 0.51
12 Wapokoe 83.5 1.28 0.52 2.5 0.21



Ta6nuua 7 (npoponmkenue)

Homep [Maowans Gt [Mnomans | Cpenxas | OTkphbi—~ _

popoxpa-| H anmeHoBaHue BOOocHo~ e 3epkana, | rnyouna,| TocTs, Hcrounuk

HUNTHIIA _pa, K K M 106

13 Crapo-K peimckoe 1113 51.8 6.2 8.4 0.73

14 QbxoBCKOe 404 26.8 3.9 6.9 0.57

15 Hoeocubupckoe 211000 8590 1075 8.3 130 Ulupokon, 1974
Crennas 3oHa

16 AnbMBHCKOE 249 6.6 0.99 9.5 0.10 | Oposn, Xnoeea, 1966

17 T aiiraickoe 114 14.0 2.0 11 0.18

18 C uMpe poniofibCcKoe 38.5 0.10 0.055 1.5 0.037

19 MuproBCckoe 53.0 0.080 0.062 1 % | 0.056

20 3HUMHHOBCKO® 58.0 0.125 0.045 1.1 0.041 | Opoan, Xnoesa, 1966

21 Bonunn Bopota 1895 23.5 5.5 4,2 1.3 TpeiTkoBa, 1971a

22 OTKasHeHCKOR T980 100 18.4 5.4 3.4 [peiTkoBa, 19736
['opras obnactk

30 Munreuaypckoe 62000 16000 625 25.6 24 Tapeepaner, 1974
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poxpanwnuua Sofbiie pasnuyalTcyg N0 06bemMy BOAHO| MAaCChl, YeM [0
cpeaueil raybiHe ( puc.7), u TpYNNEPYOTCS N0 Be/MYHHE NOKA3ATENH
orkpeirocThn, T ak, sHannpuMmep, Ha puc,7 BLHIASASIOTCH BOROXpaHMMuma I
u 11 ©pynn, pacnookesHble HA peKaX C MNOCTOAHHLEIM TeYeHHeM, H Bo-
poxpanumuma l1l-Y rpynn - B BepXHHX 3BeHLAX CHAporpapuyeckolt ce-
TH, OTHeCEHHLIe K MaisM. [lokasarens OTKPBITOCTH BoAoXpadwium 1 u
[I rpynn coorBeTcrBenno papex 100-800 u 1-4 xM2/mM M ymeHbwaercs
10 0.2-1.0 # 0.1-0.2 xm2/m pna Bomoxpasmamm 11l 1 1Y rpynn. O6uum
and Bogoxpasunum 1-1Y rpynn geiiseTcd CXOOCTBO ‘MOpPhONoruueckoro
CTPOSHIS HaW: HIMeHeHHIO cpeaHel raybuHel B HHX Ha 1 M cooTBeT—
CTBYeT COopa3MepHoe ¢ Hava/lbHLIM H3MeHCHHe o6Bema BOOHOH Macchl
(yron naxnona xpupeix 1-1Y X oc# aBcuucC OOKHAKOB, puc.7).

Ocobyio Tpynny BOACEMOB cpeau BCeX, M B HaCTHOCTH Cpefd Ma-
nbiX, COCTABNZIOT BOAOXpaHWnua Y Tpynnbl, NOKasaTellb OTKPLITOCTH
koropuix menee 0,1 xM2/m. Pacrnonoxennsie b oBpaxHo-0ano4yHol ce—
TH, MMeomel HeGonkwylo raybHHy Bpe3a M IOMOTHe CKJIOHBEI, OHH HMe-—
T OT/IMYHOE OT BooXpasmwnuil 1-1Y Tpynn Mophonoryeckoe CTpoeHHe
Yallh: HeaHauMTeNnbHoe MaMeHeHHe IVIYGjiHBI B HUX BHISBIBAET peakoe
uaMeHeHue obbeMa BOOHON mMaccel, ITH BOAOEMEBI OTHECEHbI K NPyOoaM.
Takum oSpasoM, Cpegd Manblx BOAOXPAHHAHIL, PACMONOMKEHHEIX B BepX—
HEX 3BeHBEX ruaporpapuueckoil ceTH, BoIOENHIOTCH CaMBle Malkle -
npyasl, pasMep KOTOpeIX B 3HaynTe/bHO OoMbluelt CTeneHH onpenenser
oCcOBeHHOCTH MPOMCXOANWNX B HHMX MPOLECCOBR, YeM PasMep BOAOXPaHU=—
NIl MEepBBIX YeTHIpeX TPy,

Ha puc.7 pauHele mno npynam pasHeIX NOpHpoaHbix paitoHos ( Touka
9 - 4O, 18-20 - crensoit Kpwim, 23-29 - [Ipepkaekaske - 6.Kapa-
KyBaHCKas) TpyNMMPYIOTCs BOKPYr onHol anuun cBasu (kpusas ¥Y), uyTo
CAYKHT NOATBepKOeHHeM Mo pbojIoriyecKoro cxofcrsa Mx yaum., O6mem
3THX npynoB meHee 150 TblC.MS, a nokasarenb oTkpeirocTH MeHee 0,1
®M“ /M. Bopoemsl Heckonbko Gonbuero obvemMa (BopueHcKoe - Todka
7. llupokoe — Toyka 12) no CTPOSHMI uAIK AHAMAIOT [IPOMEKYTOYHOE
nonoxeHue Mewny npynamiu (xpusas Y) ¥ MAABIMM BONOXPAHMAMILEME
Il rpynnei, pacnonoxeHHeIMH Ha& pyubax K Mangix pexkax, [locKoneky
noKaszare/lb OTKPeITOCTH uX npebsimaeT 0.1 'K:?/M (Ta6n.7), onm He
MOryT GBITb OTHECEeHBl K Mpydam.

Bripenessbie naThk rpynmn He HCHepNBIBAIOT BCEro MHOroobpasus Cy=—
IWEeCTBYIOIHX BOAOXPaHMW/IHII M [OSTOMY He MOIYyT pacCMaTpiBaTbCH
KaK X Knaccupukaums, BpillonHeHHel cpaBHUTenbHeIR ananua mopdo-
MeTpUYeCKHX XapakTepHCTHK BOOOXPaHW/IHIL C H3YYeHHBIM CeaiMeHTa-
UHOHHBIM DanlaHCoM MO3BO/IW BHABHUTL 0CODEHHOCTH MOPOIOrHH HailN
CaMbiX MBankIX U3 HUX — NPYOOR, YTO HeoOXOMMMO Mg MOHHMAHHS OCO—
GenHocTelt BoAHOro W CcemMMeHTALMOHHoro GanaHcos mnoclendux, Ilpu
KNaCCHPHKALNN BONOXPAHWINIL JIO pasmMepam Henbas Opatk 3a OCHOBY
Kakywo-Hubyab OOHY MophOMETpHYecKylo XapakrtepucTHky (ofwem, Hian
nnomanb 3epKana, KM cpeaHiol riaybudy), HeofxomiMo  yuMTHIBATHL
HECKO/ILKO TAaKHX XapakTepHCTHK Ml COOTHOWEHNe Mexay HumH. Kiac-
CHhMK ALMOHHOE 3HAYEHWE MOXKEeT HMeTh, HanpHmep, NoKasaTellb OTKpbI-
TOCTH BOAOEMOB, XapakTepHaywlMil yC/OoBHS [EpeMEeLLMBAHUA BOAHOM
Maccel B HUX,
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F'napa 2 THIPONOTMYECKWA PE KM
W BO[HBIK BAITAHC [MPY/[IOB

2.1. Obumas XapakTepHCTHKA IMAPOJIOTHYECKOI0 pemHMa
NpyaoB Kackana

YpoBenupiMi HabMOOEHHAMH Ha NpPyOax Kackaja OXBaueH nepHoa C
19 anpens 1973 r. mo 15 mapra 1978 r. (puc.8).

KackaptHoe pasmemeHHe npynos ofyc/ioBnupBaeT npemae BCero yMeHb—
leHHe AMMIHTYabl KoneGaHug ypoBH® no nnuHe Kackapga., Ee  cpennee
rogosoe sHayeHHe i BepxHux npynos (MNe 4=Ta) cocrasuio B3-87 cumM,
a gng Hnkaux (Ne 76-9) - 37-52 cm. B orpenuuwie roget (1975 rJ)
aMmauTyna xonebGadus yposHs B npygax Ne 4-7a npeepiwana 1 M,
a B npynax Ne 8 u 9 gocrurana ecero 70-80 cm. Ee ymeHbue-
HMIO MO [JIMHE KacKaga CrnoCoGCTBYET 3aPerynupoBAHHOCTE CTOKA Bhi-
lepPACNONOKEeHHEIME TIPYAAMH, YMEHBbIIEeHHe CpejHero YOe/lLHOrO BOAO—
cGopa H yCHNeHHe NHTAHMS NPYAOB T'PYHTOBO—(HILTPALKOHHBIMH BOOAMH
B 9TOM HANpAaBNeHHH.

Pasnuuug B paamepax npynoB onpefensior ocofeHHOCTH BHYTpPHIO—
OOBOrO pexMma HMX ypoBHeit. B To Bpemsa kak npyaer Ne 4 u 5 cBpa-
CHIBAIOT BOAY, cambli Bonbuwoi npyn Kackana — Ne 6 - npononwaetr ee
AKKYMYIHpOBAThL, & Camblit Manwit — Ne 76 - cBpaceiBaeT BoAy NMOYTH
BeChb roj, COXpaHss MPaKTHHeCKM MOCTOAHHEIM CBO# yposeun (puc.8).
OTcyTcTBHe CHHXPOHHOCTH B KoneGaHHAX ypoBHell NpyooB Kackada Ha—
pywaeT cBA3kL MEXAY HX CPefHMMHM MeCHYHLIMH 3HAYEHHAMMH,

llocKoneKy npyasl pacnongXeHsl Ha ONHOM BO/OTOKE, TO BO BHYT-
PHI'OAOBOM HM3MEHEeHHWH HX ypoBHS eCThb ofmas 38KOHOMEPHOCTh, KOTO—
pas NposBNfeTCs B OAHOBPeMEHHOM HACTYIeHHH HA MNPYAAX MHOT'OBOd-
HBIX ¥ ManoBOOHBIX Ce30HoB, HanonHenue npynoB HauMHaeTCcd C HOAG—
pg, & B orhenbHble rofkl M paHbue. OceHHe-cHMHHI CezoH (HOAOpb—
deBpanb) Ha BCeX Npynax KacKana XapaKTepHayeTCs NOABEMOM YPOBHS
B cpeaHem Ha 20-56 cM, u Tonbko Ha nporoyHoM npyay Ne 76 ara Be-—
nu4nHa cocrapuia 8 cM (Ta6n.8). B Hauane cesoHa npynel eme He-
MpOTOYHLI, TaK KAK YPOBeHb CTOHT HMXe OTMeTKH Bopocbopa, HO IO
Mepe MOBbIWEHHA YPOBHS, OOBIYHO C CepenuHbl AeKabps, OHM Ha4nHAT
cbpaceiBaTh BOAY, YTO NPOAC/DKAETCH A0 NepeMepaaHus cbpocHbIX TpPyo,
KOTOpOe MNpPOHCXOAWT Halle B KOHLUE SHBAPS,

Becenuuit ceson (mMapr-mail) xapakTepusyeTCs CaMbIM BBICOKMM B
roay HanonHennem npynos ‘(puc.8) u sHauykTensHbIM BogooGmenom. B
STOT NMepHoa Npyarl NPOTOHHBEI, H3MEHEHHe MX ypopHA cocrapnsieT +(1-
3 cM), ¥ TonbKO exeromnsiii NpPopeiB MAOTHHEI npyna Ne 4 npuBoaMT K
ero CHWxeHWio B cpeaHem na 25 cm (ra6n.8), CépocHbie pacxomsl ua
npyaa Ne 4 TpaHsuTOM @IpoxomdaT 4epes mpya M 5 M aKKyMynupyloTcs
B npyay Ne 6, Bhi3bBag NonseM YPOBHA B HeM B cpenHeM Ha 12. oM
3a Ce30H.

B neruuii 'ce3aon (MioHL—aBrycT) Ha BCex Npygax Kackana NpoHCXO—
OMT cnap ypoBHs B cpenHem Ha 16-34 cM H TONbLKO B MPOTOYHOM Npy-—
oy Ne 76 - Bcero Ha 4 cM. B cpasu c Gombummu noTepsMH BOALI M3
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Puc.8. CoemeuwenHblil rpapuk xoneGaHus cpefHero MeCSYHOrO YPOBHS
npynob Ha 6.KapakyGaHckoft.

Npynoe ypoBeHb OKAa3blBAeTCA HHKe OTMeTkd BogocGopa, ofwiYHO yXe
B MioHe., JleTHHe oCalKM, Kak MpaBino, He BLIGHIBAIT MOLbEMOB YpOB=—
Hfl Bbille YKa83aHHOH OTMEeTKH, M Npyabl CTAHOBATCH pa’obuieHHsIMH, 38
uckmovyenneM Ne 5 u 76, KoTopele Gonbiuylo 4acTh rona GblBAIOT Npo-
TOYHBI,

B ocennnit ceaoH (cenrstpb-okTabpk) B npynax Kackaaa wauie BCe—
ro HabniopaloTCs camble HU3WHe YpoBHH ( puc,8), KOTOpBle COXpAHSIOT
CBOIO CTaGUIBHOCTL, M3MeHAsCb B cpeaHeM Ha *1-5 cM. B srtoT ne-
pHoa npynel HHKorpa He GuIBAIOT NMPOTOMHEI, KpoMe npyna Ne 76,

CeaoHnnble ocOGEHHOCTH peXHMa YpPOBHA B Npydax Kackana nociy-
MHIH OCHOBOH ONS BhlOeNeHHS T'HAPOIOTHYECKHX CE30HOB MpH COCTAB~
neHun HX BogHoro Ganasxca,

Habnionenna Haa TemnepaTypoit Boakl npoaonnnnc«.—- Ha OByX npynax
kackaga: B npyay Ne 8 nmaMepsnack NoBepXHOCTHas TeMNepaTypa Boabl,
a B npyay Ne 7a - Temnepatypa npuaoHHoro ciod. [lepexon Temnepa-
Typsl Boal B MOBEPXHOCTHOM cioe uepea 4° BecHol, ycoBHO npHHS-
TEIf 3a HAYANO NepHoAa nporpebBankd, B Tededue 1974-1976 rr. npo-
HCXOOHMN1 BO BTOPOHi-TpeThLel nexkanax MapTa, a OCeHbI0 = B KOHIE HO-
sOps-Hauane nexkabps, HauBonbwas TeMmneparypa Bomsl Habmopanacs B
KOHLle MioNs-Hauane asrycta u nocrurana 28°. TMpomonxnTenbHOCTH
nepuona BeCeHHe-leTHEr'o [MporpeBAHHR poawl coctaenana 125-128
aHeit. Mewxny cpenHed MecauHoOH TemnepaTypoil Boabl NOB&pPXHOCTHOIO
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Ta6nuuna 8

Cpeniee uameHnexue yposus (B cM) B nmpynax xackana
Ha 6,KapakyGanckoit (1973-1977 rr.)

Homep Ceacnuoe S
AR X111 -y | vi-vi b o]

4 56 -25 -34 0 3
5 41 o3 -29 -4 7
8 48 12 -23 5 32
7a 53 1 =30 4 35
76 8 wt 4 1 5
8 20 -8 -18 5 10
34 -8 -22 ;) 12

(npyn Ne 8) u  npugontoro cnoes (mpyn Ne 7a) cywecrsyer TecHas
CBE3b, XapakTepHuaywlascs Koa(pHIMeHTOM NapHOi KoppensuMi, paB—
ueim 0.996. Taxoit me Techoroit (7 =0.99) ornuusercs cease Mexay
cpenHejt MecauyHO# TeMNepaTypoii BOAMI npyaoB H TeMNepaTypoil Boa-—
ayxa no mereoctaHuud Tuxopeuxk, Pacnpepenesue remneparypst B BOa-
HOH MAcce MNpyaoB KpailHe HeOOHOPOAHO, 4TO OOYCNOBNEHO HE TONBLKO
Mophonorue#t daumu, HO M HanM¥HeM TPOCTHHKOBLIX 3apocned, Bepera
M [JIOTHHA OKA3LIBAIOT BiiMgHMEe Ha TeMNepaTypy Boabl /HUEL G1Ha/IeKa—
IMX YyYaCTKOB,

Nenoewit pexumM npynos kackagna B 1973-1976 rr, orauuancs pas—
soobpasnem, HauGonee rennoit Geiia suma 1974/75 r., Korpa cymma
OTpHLATENILHLIX TeMMNepaTyp BO3AyXa 38 NepHon /enoCTABA COCTABHNA
175°. Tonumna nbna Ha npynax He npesbiana 12 cm. Cpepnuedt no
CyMMe OTpHLaTenbHbIX TemnepaTyp Boaayxa (265°) 6Gwena suMma
1973/74 r., Korna HauGonbias TOMUMHA AbAA HA npynax Geijla paBHAa
29 cM, B camyw xonomuyw aumy 1975/76 r. cymma OTpuuATENbLHBEIX
TeMneparyp Boaayxa gocturaa 420°, a nauGonblias TOMWHMHA ABOA -
36 cM. Mexay TONWMHON NMbaa BCeX MNPYAOB KACKAna CYLECTBYeT Tec-—
Hag cegsb (T = 0.87-0.87).

Hauano nepocrapa Ha npynax Kackana MpUMXOMHIOCH Ha pasHble Aa—
To! OekabGpsa: paudass - 4.5 X[ 1974 r., a nosmaas - 31/XIl 1976 r.
[MpononxuTenbHOCTE egocTaBa uameHsnacbk ot 69 po 93 aueit, a no.
BpeMEHHU erc NepHol COoBnafajl ¢ NepuogoM BEICOKOrO — HAMOMHeHHS
npynoB, nosToMy fed Ha Geperax He ocepan. BcKpeiTHe npynoB npo-
HCXOAWNO BO BTOPON-TpeTwhell nekanax Mapra, [OpH 9TOM Aed OBbIuMHO
Tagn Ha Mecre. [lenocrap saumaer Gepera NPYAOB OT PasMEIBA BeT—
POBBEIM BOJIHEHHEM, HHTEHCHBHO PpASBUBAIOIUMCS B MEpHOA BLICOKOTO
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¥X HANOAHEHHH, MOSTUMY COBNAAeHHe CPOKOB MNenoCTaBa C MNepHoaOwm
gaubonblMX YpoBHell B npynax crnocofCTByeT CHMMEHHIO MOAOBOro Ko-
AUYecTBA NPOAYKTOB pasmbiea OeperoB - OQHOTO U3 OCHOBHBIX MCTOY-
 HMKOB OCAa[IKOHAKOMIEHHH,

Ha ananaa ruaponoruyeckoro pexiamMa NpyaoB Kackana cnenye‘l‘.
yro'Hanbonee GnaronpuaTHEIE yCIOBAA 1 OCAJKOHAKOMeHWs coapfa-
jorcad B TNeTHe-OCeHHMIl ce3oH, Korna Mpyasl HeNpOTOYHBl H 3a0epXH-
BAIOT BCe NOCTYNAKIIMEe B HUX HaHoCkl, Pasmbie GeperoB M M/IOTHHb
papbonee HMHTEHCHBHO NPOUCXOONT B BECeHHH{ CeaoH, MpH BhHICOKOMN

HAMNOMHEHHH MNpyaoB.

2.2. DBopaumni#i Ganaic npynos Kackana

Ypasaenne poaHoro Ganadca IpynoB UCCTIelOBAHHOT'O KACKAOa HMe:
erT cheaywowui sum:

Mo+ Mg+ O+M* M +P'=C+3+U+PLAxA xH, (2.1
rae !'] NPpUTOK B Npyo Ino ocnosﬂomy Bonoroky (e6Gpoc Boasl u
Bmmepacnono»ceuuor‘o npyna); — DOKOBOH NPUTOK € NpWIEralole

ro eonocﬁopa, 0 - ocanku ua mpxano npyna; ﬂp -  POOHHKOBEI
CTOK; ﬂ'n ~IPYHTOBO~bHILTPALKOHHLIE BO/El M3 G peron; $ - huiE
Tpalilg Hepe3 Tello M oCHoBaHHe MNOTHHBI BhilIEPACHONOKEHHOTO NPy
na; C - cBpoc sogwi B upwanit 6eed; 3 - sabop somel M3 npyga ¢
xoadiicTBeHHbIe HYWKOb; W - norepn Ha ucnapesve; @ -  ¢unpTpaun
ns npyna; Ag - M3Menenue 3anaca eomsl B npyay; A, - nogsemsa
BKKyMyfdlldg B PpyHTax, cnarapoumx Gopra u noxe npyna; H -uebsa
Ka GanaHca.

B ypapsenne (2.1) He BKMOYEHB! NEfoBHe COCTABSIOUINE , TOCKOMNI
Ky, KaK [oKasand Halld HE!GH!OIIEHHH, B pedyneTatTe 3MMHe-BeCeHHEer
HAMOMHeHNa NpynoB Ha ux Geperdx He ocepaer fned. Bce smnemeHT
ypaBtieHnsa poaHoro Ganauca BelpaxeHsl B 06beMHBIX €AMHHIAX, Kak
PeKOMeHOYeTCs [/ls BOAOEMOB CO SHAMHTENbHBIM H3MEHEHHeM [HIOMAL
3epkana, BelaBaHHbIM KoneGanmem ypopug (MeTonbl pacuera BonoH:
Ganancos, 1976).

[MpuTok O OCHOBHOMY BOAOTOKY (CBpOC M3 BEHILIEPACHONOKEHHOI
npyna) HaMepaacH Ha BoAocGpocax NpynoB OGBEMHEIM CHocoGoM, pex
— BepTYWKOH B MOTOKE HMKEe NNOTHHLI NpyAa M JIHWB B OTASLHBIX CI)
gagx = NoIviaBKaMu. T'onoaoﬂ CTOK NOACHWUTAH MO HMHTE PNONAUMH MeX|;
H3MepeHHLIMH pacxonamu, a }Zl{'lﬁ nepHona, Korga HaMepeHHa He MNpc
U3BOAHNHCE, = MO KPHBBIM CBA3H H3MepeHHBIX pacXogoB C YPOBHE
npyna ¢ y4eTom CocTOsHus Tpyd (dHacTuuHo nepemepaiine, cBOBORH!
wereveHne), JaperyiHpopadubil cTok 6.KapakyGeHckol B cTBOpe i
THHBI HUKHero npyna kackapa (Ne 9) B cpensem 23a 1973-1976 r
cocrapun 1.2 mm (Taén.9). B rony on pacnpenensercsa HepapHOMe
HO: mpyast cOpackiBaloT poay IapusiM obpazom eecuol (1U-Y), xor



Tabnuuona 9

Cpenunnit ropopolft cTok Ha BopocGope 6.Kapaky6auckolt
H ero pacnpenenetne B roay (1973-1976 rr.) .

Mno- | Fopo=| Cesonuslit crok, %
mags BOH roaoBoro
Bua croka BOgO- | CToOK,
oSopn,| X1 =Y |[Y1=YII |1 X=X
K
3aperynupopasHblit 25.8 1.9 18.0] 72.8 84| 1.3
CKnoHOBBif 67 | 3.8 9.9] 80| 60.1 22,0
BHyTpHNOYBe HHEI i 8.7 5.9 79.9] 13,0 55| 2.5
Ponuukoswiit 4.8 40.9 24.4| 40,91 20.5]| 14.2

]"pyuToBo-q;uanpaquHbeﬁ 5.9 5.3 27.6| 27.7| 29.4] 15.3

I'pyHTORLII M3 noOCTOsHHOTO 8.9 0.8 24.8| 37.8] 27.0| 10.6
r'OpH30HTAa

KoadpuurenT BopooGmena (oTHoweHwe obkema cBpoca Boabl K obvemy
npyga 3a TOT ke nepHon) aensieTcs HanGombuwim B roay ( Ta6n.10).

[MpuTok ¢ npaneraomero sogocbopa CkNagblBaeTCH M3 CKIOHOBOTO
(Mg ) # payTpunousenHoro ( Mg ) croka., [lepeeifi onpenenes MeTo=-
noM Boasoro Ganmanca 3a cyrouneifi METepsan Bpemenn ( ManuuuHa,
1960; Muues, 1961), nna uwero HCHONBL3OBA/NOCH YpaABHeHHE

Ne=C+U-Ty-0+Ag. . (2.2)

lpy omesHke CKNOHOBOI'O CTOKAa pACCMOTPeHO 44 CyTOYHBIX CYMMBI
ocamkoB oT 4 no 49 MM, BHIGBABIIMX MNOALEM YPOBHA B Npynax Ha Be—
NMUYUHY, $PeBLIUAIOYI0 WX cioll, DTOT CTOK, KaK NOKA3ald pacyeTh,
yame Bcero HaGmonaercs Ha sopocbopax npygoe Ne 5-76 w 8, cpenunui
YKNOH KoropmiXx npepwimaer 20%.. HauBonsume ero ssauenus cpoficT-
BeHHb BomocGopam npynoB Ne 6 u 7a (puc®) u B cpensem aaTpuTo-
ne HabmioneHuft cocraBunK coorsercreedHo 11.4 u 15.89 MM, Metonom
poaHoro Gananca CKAOHOBRIE CTOK HanbGonee TouHO onpefedseTcs Mid
nepHonoB, Koraa npymbl HEMpOTOWHBI, TAK KAK OuLeHKA COPOCHBIX pAC—
XOOOB MPH OTCYTCTBHM CAMOMHCHEB YPOBHR Ha npynax ConpskeHa
Gonbwoll norpewHocTbi0. [lo 3Toi NpUYMHEe HECKONLKO 3AHHXKeH CKio-
HOBHIE CTOK ¢ BogocGopos nanGonee nporownsix (Ta6n,10) npynop Ne5
# 76 ( puc,9). Fomoso#t cknosoewlll cTox ¢ sogocGopa Kackana npynos
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Ta6nuauana 10

Cpegnne KoappuumeHTh BonooOMeHAa Npynob Kackana
na 6.KapaxyGanckoit (1973-1976 rr.)

gkep Comanng lFonoseie
Syona X141 -y vi-vii | 1X-X
4 0.34 1.04 0 0 2.05
1.14 3.19 0.28 0.17 5.88
0 0.05 0 0 0.06
7a 0.12 0.74 012 | o 1.27
76 5.80 14.2 3.90 1.97 26.7
0.59 0.93 0.17 0.014 1.89
9 0.11 0.38 0.085 | 0 0.61

Ne 4-9 B cpensem 3a 1973-1976 rr. cocraema 3.8 mm (Ta6n.9) # Ha-
6monanca raasHeiM o6pazom sietom (Y1-YIll) u ocensio (1X-=X).IIpe-
MeHeHHe MeToaa BoaHoro 6anasca IS ONeHKM CK/IOHOBOI'O CTOK& Or-
PaHHYMBAETCH NEepPHOAOM OTKPLITOA BOABI.

BuyTpunodypeHHbI# CTOK ofpeaenied MeTONOM BOmHOro GanaHca 3z
MecguHble MHTepBansl Bpemehd. Ero ropopas pennunHa sa 1973-197€
rr. mig popocGopa kackana {ipynoB Ne 4-9 cocrasmina 5.9 mm (Taba,
9). Haufonbmee B rogy KOMMYECTBO BOOM NOCTYNAeT B Npynsl BHYT-
PHUIIOYBEHHEIM NyTeM B oceHHe-a3umMuui ceaon (X1-l) u cocraenser &
cpenseM nna Bopocbopa 79.0% ronosoro KonddecTtsa.

JleTHHe ocaaxu Ha 3epKANo NPYNOB perdCTpPHPOBANMCHL NAIOBHOrpa-
dami, yCTaHaBNMBAEMbIMA B SKCNeAMUHOHHEII nepHoa Ha mpaBoM Gepe
ry npynoB Ne 6 n 8, a gyia ocranbHOii 4HacTH roaa onpefensniChb I
DAHHBIM OC8AKOMEpAa, 4TO HA TEepPPHTOPHH npasneHHa Konxosa Jlenus-
ckuit nyre”. [lps noacuere O6BEMA OCAOKOB 3A MECHIl YYHTHIBATHCE
H3MEeHeHHWsl NNOWAaaM 3epkana Mpynos.

Ponuukosslil CTOK CHayana Gbi7l NOACYMTAH [ OfHOrO .A3 POMHH-
KOB, PABCNONOKEeHHOIo B BepxoBbe npyna Ne 5 u mapectHoro c 1927 r
[lebuT ponHHka, COTMIACHO H3MEpeHHsM B TeuelHe HoHs-HoaGps 1976 r
koneGanca or 0.5 no 1.6 n/c WyBenMuMBANCs C POCTOM BNAaroaanacol
B cnoe nouswi 0-100 cm (7" = 0.96) u ymedbwesneM rayGuabl I'pyHTO-
pux son (7 = -0.84) na mereocrannus Benas ['nuna. Ypasuenrs cbg
3n peGHTa poANMKA C BNarosanacaMH K rayGuHON TPYHTOBHIX BOA X&
pAKTe PH3YIOTCH TOMHOCTHIO cooTBeTcTBenHo 12 m 22% u mcnonbaosan
s NOACYeTa rONOBOT'C CTOKA POAHMKA: MepBoe — MiS lepHona rona
Korga BeayTCs M3MepeHHs BNaro3anacoB, BTOpoe — [ 3HMHEro.
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Puc.9. Cesasb cpensero rogosoro (1973-1976 rr.) cknonoporo croka
¢ uactHoro Bogocbopa npynoe Ha O.KapaxyGaHckolf © yKIOHOM BOAO-
cGopa,

Iud¢psw yTOYEK - HOMEpA NPYyHOB.

Puc,10, Cxema pasMelmienus MHOAPONeONOrHUeCKHX CKBAXHH Ha Geperax
npynoe na 6.KapakybaHcko#,

N\

O6®veM poAHHKOBOTO CTOKA Ans APYTHX NpyaoB KacKana ycTaHOBNeH
no CpeaHemMy COOTHOWEHHIO Me¥1y CTOKOM H3YHeHHOT'O POMHAKA H Ha-
uanbHEIMM (Ges yueTa pPONHHKOBOr'O MUT@HMS) OTPHLATENBHEIMHM HEBAG—
KaMH BogHoro GanaHca 3a mecduHble HMHTepBalbl BpeMeHn, 3TH COOT—
HOWEHNA [1f OTHENEHLIX NPyNoB Kackaga Hamexsiorcs or 0.4 (npyn
Ne 76) no 2.0 (npya Ne 8). He umeeT poOoHHKOBOrO NHTAHMS NpPYyd
Ne 8. PonunkoBbiit CTOK Ha Bopocbope Kackaga npyaoe Ne 4-9 B cpen-
vem sa ron pased 40,9 mm (rta6n,9) # pacnpenensercs B roagy Gonee
paBHOMepHO, WeM 3aperyiHpoBaHHblit CTok 6Gankn, MNOBEPXHOCTHHIH K
BHYTPHIIOYBEHHLIH CTOK C Mmpu/eraimmero Bogocbopa.
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HaBnonenns Hao ypopHemM TpPyHTOBEIX Boa B Geperax mnpygon npc
M3BOAMNKUCE B TeueHwe roma (Y1 1974-Y1 1975) 10, 20 u 30 uucn
KAXOOro Mecsua B IMaporeonorMuecknx ckpaxuuax (puc.10), orcros
wpx or ypeaa Ha 20, B0 u 100 M (T86n.11). Kak BbIscHunock, rpy:
TOBble BOOLI HA IeBOM, HHCONHpYyeMOoM Gepery CTOAT HHxe, 4Yem H
npapoMm aarTeHendoM (Ta6n,11), B npepenax HeGombuoro yuwactka Gan
ku anuHodt 3.5 KM pexuM TI'pYHTOBBIX BO[ HEOOHHAKOB, 3TO BHAHO 0
H3MEHEeHHMIO MX aMMAATyael KoneGaHusg M KOoShGUUHEHTY Koppedisiuu
YPOBHS TPyHTOBEIX BOA B Oeperax NpynoB ¢ I'VIyGHHOH FpyHTOBBIX BC
pa Mereocranuuu Benaa Mmuna (tadn11), Ha nepsrix Tpex ruaporeo
nornyeckux crBopax (puc,10) BHYTpUronmoBOji pemMM DpPyHTOBEIX BO
B Geperax npyooB COBMApaeT C TAKOBeIM Ha MeTeocrauuuu Henaa [nu
Ha, Torga KaK B HHXHem cTBope 4 OT/INYaeTcs OT nociegsero (Kosg-
DUIMEHT KOPPensaluy® MeHSeT SHAK)., 3TO @BASETCH pe3ynbTaToOM BIHS
HASl GHTLTPALMOHHBIX BOA HA PeXiM I'PYHTOBBIX BOA B Geperax npyaoe
B crBope 2 BHyTpHroaosbie KoneGaHHs ypoBHS TIpPyHTOBBIX BOA CHE
XPOHHBI M3MeHeHHIO yposHs npyaa Ne 5 (7 = 0.73-0.89). Tor xe xa
pakTep HabnwpaeTCs M B CTBope 3, HO KOAGHHLMEHT KOpPpefsuuu Mex
Ny ypOBHEM I'pDYHTOBBIX M NPYAOBbIX Boa apeck Medbuwe (7 = 0,49
'0.77). YpoBHH TpYHTOBLIX BOA B CKBAKWHAX CTBOPA 3 H3MEHSIOTC
acUHXpoHHO ypoBHIo npyaa Ne 8 (7 =-0.68+ -0.80).

B npunnoTHHHON YacTH npyaoB, KakK cneayeT u3 puc.ll, npoucxo-
AUT OTTOK MPYyIOBBIX BOA B BOAOHOCHBIX TOPH3OHT, 4 B HiKHeMm Gbed
npynoB, kpome mnpyna Ne 8, = HNPUTOK PpYyHTOBO~(GHITETPALHOHHBIX BO,
ua Beperos. paHula Mekay yYacTKaM# OTTOKa MPYAOBEIX BOA H IpH:
TOKa BOA M3 BOOOHOCHOrO TOPH3OHTA NPOXOOMT 4Yepead TOYKYy Mpoaoilb:
HOT'O npoduns npyna, roe ypoBeHb MPYOOBEIX H TPYHTOBHIX BOA OAMHA
KoB. [pyHTOBO—HUALTpauHOHHBIe BObl U3 GeperoB BKNWUYaT (UALTPA
Mo B o6X0A INIOTHHB! BBILEPACIONIOKEHHOTO NpyAd, NPUTOK TPYHTOBEL
Boa C BOﬂDCﬁOPB B ero [MNpUHIVIOTHHHYK YacThb, a4 Takie B BepXOBb
naHHoro. [locTynaioT oHM B BepXoBbe Ipyaa, I'le ypoBeHb TI'PyHTOBbI
pon B Oeperax BhbIlle YpoOBHA caMoro npyaa, [lpyabl ApeHHpyIOT TOMb
KO TY YACTh PYHTOBO~pANBTPALKOHHOTO [10TOKA, Halpapigiolerocs
MX BEPXOBbIO, KOTOPAS HAXOOWUTCH BEIlle OTMETKH Bpesa Ganku, Pac
4YeT eOMHHYHOTO DPACXOAa I'pyHTOBO—pHILTpaunoHHsix Boa (q, M2/CY'1‘.
npouapoounca no popmyne I'.H.KameHckoro ang HAKNOHHOrO 3aneradi
poaoynopa:

k(2% _ 2224 .
g~k(_ 2 sz) o1 * (2.2

rge Z, H Zz, — OTMETxH YypoBHF Npyna ¥ I'PyHTOBEIX Boa B Onmxait
welt Kk ypeay CKBawxuHe, M; 1l - paccrosHue CKBaMMHEI OT ypeaa, M;
Zsp - oTMeTKa Bpesa Oalku B PACYETHOM CeueHUH, M; k - xoap-
¢uiesT GUABLTpPALKN ( npuaar pasubiv 0.30 M/CYT. ).
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Ta6nuna 11

I'nyGuna ganeranus ypoBHs TPYHTOBHIX BOA B Geperax npynoe Ha 6,KapakyGanckoii
aa nepoa ¢ 28 Y1 1974 r. mo 10 ¥ 1875 r.

Pac- InyGuna saneranus ypopHs b s Amnnu— | Koapbuumuenr
% i v HauGOMbLAR HAWMEeHb A :i:i::;ux b i Sagpenain ()
Creop | Beper | ckpa-| nue ot M
#HMHBI | ypesa, M nara M nara BOR: M
™M
2 |Jleswi 21 20 4.92 20 X1 1974 2.95 31 ¥ 1975 62.81 1.97 -0.87
22 60 5.97 3.92 10 Y1 1975 63.08 2.05 -0.97
23 100 7.46 5.39 63.08 2.07 -0,98
Mpasstit | 20 20 4.48 2.48 63.54 2.00 -0.86
19 60 5.90 3.86 63.27 2.04 -0.94
18 100 7.2 5.82 31 Y 1975 63.55 2.00 -0.98
3 |Mpaewiit 29 60 3.64 8 YI 1974 2.03 ; 59.43 0.71 -0,97
28 100 4.72 3.84 20 Y 1975 59.68 0.88 -0.69
4 |llessbri 20 4.26 10 T 1975 1.62 30 ¥ 1974 50.74 2.64 0,72
2 60 4.15 10 1Y . 1975 3.3 52.29 0.87 0.76
100 7.23 20 1Y 1975 5.80 52.33 1.43 0.92
T pabei# 5 60 4.32 10 11 1978 2.42 51.44 1.80 0.83
6 100 6.04 20 1 1975 4,12 51.52 1,82 0.78

MpumMmewvwanne,
npynos u Ha mereoctadumn Benas nuuna.

B nocnenneit rpape - xoabphuumenTl KOppensuHH Mexiy IyGHHOW 3aaeraHus TPYHTOBEIX BOA B Geperax
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Puc.11. Buyrpurongosoe uaMeHeHHe YPOBHSI T'PYHTOBBIX (1) u npynosbt

(2) Bon Ha 6.KapakybaHCKoi,

B kayecTee pacyeTHBIX MPHHATEl CTBOPHI MAOTHH npynoB. B crso
pax Tex MINOTHH, TI'Ae H3MepEeHHs YPOBHY TpPYHTOBBIX BOJ He NPOH3BO.
OWNKCE, HeOOXOAMMBIE ABHHBIE MOIYHYEHEl NYTEeM HHTEpPNONdUHM H 9KCT
pamossinuu  M3MepeHHuIX SHaueHHii B crBopax 1-4 (puc.10)., Pac
yeT BRINONHEH OAd l-ro uMcna Kamxaoro Mecsla 3a nepuon HaGiloaeHH
Hag ypoBHEM TIpyHTOBEIX Boa B Geperax. Kak mokasanu pacyeTs
IpPYHTOBO=}H/LT pALKMOHHBIE BOABI MOCTYNAIOT MNpeUMYIIeCTReHHO CO CTO
ponel mpaporo Gepera, a b npyn MNe 76 = TonbKo ¢ npaporo 6Geper:
IMpya Ne 4 nony4aeT 29TH BoOkl B NEpHOO MX BLICOKOrQ cTosHHA B Be
perax (1Y-=Y1), a npyn Ne 9 cobcem fIHIIeH TAKOT'O MHTAHHS.

[nga oueHKH NMPUTOKA TPYyHTOBO-(HMLTpPALHMOHHBEIX BOA B NIpyAbl Kac
Kaja 3a Becb nepuos, B3aTHIl ond cocTapnesus BoaHoro Ganaica, mo
ny4eHsl ypaBHeHWs perpeccHu ero ¢ rny6GuHO#t rpyHTOBhIX Boa B Benc
[nuue u ypoenem npyna. [lonHeni koappuuMeHT KoppenslUXMd STHX ypas
Heuuii paen 0,7-1.0, a cpeaHasa kBagpaTHyecKas oWMGKA PACHETA 3TC
cocTapngoWed BoaHoro Gamaica no HkM ans npynoe Ne 4, 5, Ta n |
He npepbiwaer 20% u cocrasnser 30% nna npyna Ne 6, C naunGonblue
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MOrpeliHOCTLI0 OLEeHHBAETCH MPHTOK 3TUX Boa B npya Ne 76, B cpen-
Hem ans pogocbopa npynop Ne 4-8 ronopoft NpUTOK PYHTOBO~PHILTpa—
IMOHHBIX BOA B apynsl paBes 5.3 mm (r126m.9). Pacnpepenenue ux B
roay NOBONLHO pPABHOMEpHOe,

PunbTpanMs Hepes Teno ninoTHHel npynop Ne 3-6, 76 u 8 namepsi-
nace B Teyenne 1973-1974 rr. C 2roil ue/kio y NOOOUBEl MIOTHHB! 3a=
Kriaapipanock Tpu wyppa paamepom 20x20x20 cM npuMepHo Ha paBHOM
PACCTOSIHMM [pyr OT APYyra o OT TOYKH, TI'Ie dunbTPaLHOHHLI pacxon '
paped Hynw, [lo BpeMeHH 3anojlHeHWs olpegeneHHoro obbema wyppa
onpegendicsa cpenduit GunbTpanMOHHBI pacXon Kewaoro wypbda, KoTo-
prijfl @BlsieTca HAMGONBLIUMM HA YACTH HHU30BOrO OTKOCA, . PACHONOKEH—
HO#t Han wyppom. Pacxon gunprpamu vepe3 pce TeNO MAOTHHBL Oilpe=—
Aengncyd W3 BblpaMeHud

- b
Qona™ 0-022-Z (g, + g, +q), (2.4)

rae Qq, an — Pacxon GUALTpALKN Yepea Teno [JIOTHHEL, M3/cy'r.; ?1 ;

H 3 - COOTBETCT%&HHO 3fleMeHTapHble pacCxokl l:]JIlﬂthallHH Han
wyppamu 1, 2 # 3, cM /cemM; b - paccrosmne Memny wyppami, M;
@ - nuHeiiHeEll pasmep Wypda, M.

PUNLTPauKNy Yeped Tello MIOTHHBl NPyAoB 38 NepHod COCTABINSHHSA
sofHOr'O GajnaHca olpefeneHa (0 PpagHXam® CBR3H BBIMUCIEHHBIX IO
dopmyne (2.4) punbTpPAUMOHHEIX PACXONOB € ypOBHEM HpyO&.

IMnoruder npymos Ne 7a m 8 co CTOpoHB HHXHEro Obeda noamupa=
IOTCHA YyPOBHEM HWKEepPAaCNONO/KeHHbIX npyaoB. PacueT ¢unbTpanun depes
Tel0 NNOTHHLEI 3THX NPYAOB BLINOJIHEH IO c]:aopmyne

Q H?®_ H2

55 ) (2.5)
rae Qw.nn — (UNBTPAUNOHHEIL paCXOA 4Yepes Teflo N/IOTHHEL, M3/Cy1‘.;
K - kosbppuument ¢uabTpaumu, pasmeti 1 m/cyr.; B - AnuRa nnoTwAsL,
M; H - ormeTka ypoBHs pammHoro npyna, M; H_ - OTMeTKAa ypOBHH
HHKEPHCIIONOKEeHHOIO Opyaa, M.

Bennuusa [, onpenenserca no dopmyne

L =Ly~ 0.5mH, _ (2.6)

rae L.D ~ LWIMPHHA OCHOBAHNMG NAOTHHBI, M; 1M — KoathhHUHEHT 3a/10%Ke=
HHS MOKPOI'0 OTKOCA INIOTHHBL,

lMpyael kackapa TepsioT Ha (QWIBTPALKMIO Yepe3 Tello  MNOTHHB! B
cpenem za rog 0.5 M cnos Bonst (Ta6a.12). Hanbonbero smadenns
9TH NOTEPH [OCTUTAKT HA camoM Gonbwom npyny Ne 6 (0.9 M) u ca-
MoM MainoM N 76 (1.8 M), nNOTHHA KOTOpPOrO HAXOAMTCS B MVIOXOM
cocroaiin. Ha npyny Ne 9, nmeoumeMy KanuTanbHyo MIOTHHY, 9TH [o=—
repn heanaumtensHst (0,09 M), B anMmue-secennuit nepuon (X1-=Y)
pHNBTpALMS BOOBl YEPe3 TeNo MIOTHHL HABNASTCH BAXHLIM  3IeMeH-
ToM pacxopHoil HacTh BoaHoro GanaHca AaHHOIO NPyaa M HCTOYHUKOM
OUTAHMS HIDKe PACTIONOKEHHOTO.

enn k-8

0
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Tadanwuua 12

Cpennve noTepd BOObl M3 NPYOOB Kackana Ha O, Kapaxyﬁaﬂcxoﬁ

M OHX - pacnpeuenemte B roay (1973-1876 rr.)

IMno- | l'opo~ CesoHHEIE NoTEpH,
mags | BoH % roposoro
B =
el sep- ool Ty i |{m=y [vi-vufix
Kana, | noreps,
ra MM
unbpTpauns 4Yepes :
Tefo MINOTHHEI 25:5 509 31.6 ar.e | 20.0 |10
PunbTpauna B OCHOBA~
* HHM MIOTHHEI 25.5 280 32.4 27.9 | 248 |14
duneTpanua B obxon |
MAQTHHE 28.5 270 30.8 32.4 | 23.4 |13
Hcnapeune c soaroit
NOBEPXHOCTH 25.5 683 4.8 19,5 | 54.1 |21
Ta6nuua 13
Cpenunue nonpaﬂoqﬁbxe ko2hpHUNEHTbI Ha CKOPOCTE Berpa
M BNawHOCTBL BO3AyXa Hag npynami Ha 6.Kapakybadckol
( naunwe B.AJlenckoit)
lMonpapounble KO3ghiLUHe HTH
Bua nonpapoutoro koabhu-— ang npynos
HHEHTA 4 6 775 8 9
Ha ckopocTe BeTpa 0,89 | 0,87 | 0,50 | 0.77 | 0.0
0.88 | 1,08 | 0.83 | 1.02 | 1.
Ha BnaxHoCTL BO3ayXa 1.9F | 110 1 148.] 1.12° | 1]

[l pumMe aanue, YHucnurens — npi BOCTOYHOM HANPABISE
peTpa, aHAMeHAaTelb ~ IpH JaNafEoM.



dunbTpauls  uepes MpPOHMUAEMOE OCHOBAHHE INUs...... e aeiIEHA
no gopmyne H.H.[lapnopckoro Ang MIOTHHBE! C HNOCKHM bnoréeroM B
ogHopoOHOM [lacTe:

QOCH_ k.H.B-gr § (2,7)
roe @ - puneTpanMoHHBI pacxopn, Malcy'r.; k - xoabpuunent
¢unerpamun (0,30 m/cyr.); H - nanop nepen nnoTuHoi, M; B - min-
HA MNOTHHBI, M; »» — OpuBe[eHHbl pacxosn, onpefeasemelit mo rpapi-
Ky B 3aBucuWMocTH OT orHowenus T/L , rme 7 = MOWHOCTHL BORORPO=-
HULAEMBIX [OPOA MOA OCHOBAHMEM INIOTHHBI, M; [i — WHPHHA NNOTMHEI
MO OCHOB&HHIO, M. [

MomHoCTE CYI'MHHKOB noa OCHOBaHWeM INWIOTHH MPyOOB OIllpeaefieHa
[0 PasSHOCTH OTMETOK IOJOWSBHl 'UX cllog M TanbBera 6anku B CTBOpe
nnorunsl M konebnerca or 105 po 13.2 M, Tlo ¢opmyne (2.7) maa
KaXOoro npyasa Kackana PAaCCHYMTAaHE (/LT PALHOHHBIE PACXOOB B OCHO-
BAHWUH IZIOTHHBI [pH PA3HBEIX HANOpax nepen NAOTHHON M [OCTPOEHE!
rpadMKin CBA3H MX C YPOBHEM INpyaa, KOTOphle HCHOIL30BAINCE 14
noacyeTa STOro BUAa GUAbTpaUUM 38 BeChb MEPHOA COCTAB/IEHHS. BOQHO-
ro Gananca npynos. Pacuersl nokasaju, uTo Npyasl Kackaga B cCpefll—
HeM 3a rof pacxoaylT Ha ¢UIbTpaLuio B OCHOBaHMM minoTuHel 0.28 M
cnos soawr (Ta6n.12).

B Teuenue Bcero roga B NPHIVIOTHHHON YaCTH NpynoB Kackana mpo-
MCXOOMT OTTOK NpynoBsix Boa B Gepera (¢unbrpanus B ofxon nnoTH-
HLl), # ypOBEHb TPYHTOBEIX BOA 3[eCb CTOMT HHXEe YPOBHS Npyaa
(puc.11), ¢unbrpauua B o6xoa miaoTHHe! paccuuTaHa no dopmyne I.H.
Kamenckoro (2.3) aHanorHyHO H3N0XEHHOMY BHIWE PaCcCHETY NPHTOKA
TpYHTOBO—bUALTPAUHOHHEIX BOA K3 Geperoe B npyd. CocTaBleHHbe
YPABHEHHSI perpeccHH (GUILTPAUMOHHLIX PACXOMOB C TMIyOMHON CpyHTO-
Boix Boa B Benodt I'nuke n YPOBHEM npyna oTaddanTcs Gonbuioft Tec-
HoToll cBsaM ( momnHbl KoabdHUMEHT Koppenaunu Rk =0.8-1,0), a cpen-
HAd KBajpaTHYecKag owHGKa pacuyeTa no HEUM aag npyno Ne 4, 6, Ta,
8 u 9 cocrabnser 1.0-14,6% u Boapacraer no 22.2% nna npyna Ne 5
u 32.7% pns npyna Ne 76, Ha ¢umbrpammo B obxom MAOTHHB. B3 Npy-
noB kackana B cpenHem pacxomyercs 0.27 M cnos Boapl, PUALTpauMd
ara HanopHas M ee HaubofbuMe SHAYeHHsS OTHOCATCH K MEepHOAy Bbl=
cokux ypopHeit B npymax (ra6m.12).

B cpengHeM H3 MpynoB Kackana Ha BCe BHOB pUALTPaLUKK pacxoay-
erca 3a roa okono 1.0 M cnoa Bomwr (Tabn.12), a B Mecsiu - 88 MM.
Cornacio M.B.loranopy (1951), npu ykasanHplX 3HAYEHMAX GHIBTpa-
LMK NPYABIPHAXOAATCH B TSDKENbIX T'MAPONeoNorMYeCcKHX ycnopusx. Bu-
AMMO, TaKHe noTepd Boanl Ha (HALTpauUMIoO cBOMCTBeHHBl BCeM Mpyaam,
NOCTPOeHHBIM XO3gficTBeHHbIM criocobom. Hanpumep, ans npyna [lonne-
Horo Bonrorpaackoit obnacTi 3HAYEHMsS - X 3a NETHHH mecsil COCTaBH-
nu B cpenpem 48 mm  ( Manusuna, 1960), nns npyna Bepesosoro B
Kypckoit o6nacru - 240-300 MM crios Bomsl B Mecan ( CopokwH,
1961). Ma ecex pupop ¢pumeTpauwdn npeobiagawomel asnsercs dunsTpa-
uug uepes TelQ INIOTHHEI, HA KOTOPYI0 B CpefHeM MPHXOANTCH 48% 06—
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wero ofbemMa pUNBTpPaUMOHHBIX BOOd. [lIpocaunBasCh 4Yepea Teno M ¢
HOBAHHE NMOTHHBI, 9TH BONB NPAKTHYECKH B IO/THOM OBGBEME yHUac
BYIOT B HanollHe:MM HIKEePACHONOKEeHHOr'o npyna Kackana., Ux ponk
BoaHoM GanaHce MNpPyAOB 3aBHCHT OT COOTHOLIEHHS PASMEpOB CMeXH
npynos kackana. HekoropelM MCKillouenmem gpnseTcs mpya M 6, ¢
Kyna B npya Ne 7 ¢UAbLTpauHOHHBIE BofAbl MOCTYMOAIOT B HEaHAUYHTEELH
ofbeme — B BHAe PUILTPALMOHHOTO pyuhd. OCHOBHAS Xe HX Macca 1
pSEeTCA HA MCHApPEHHe WM YXOAMT B Gojiee TYIyGOKME BOQOHOCHBIE I
PH30HTHEl M He OpeHupyeTcd mpynamu Ne 7 u Ta,

Bona npynoB pacxonyeTcs TaKie Ha HCiapeHHe C BOAHO# NOBef
HOCTH, TPAHCIHPALMIO TPOCTHHKOM, KOTOPEIM 38pOCMHM Npyasl Kacka,
ACnapeHHe C OCyllaeMoOii NMOBEPXHOCTH, kA& W CHEra Ha nbay. T
HCTOYHHK TOTepb BOALI M3 NpynoB wuaydanca B.AJlemnckoit B TeueH)
1973-1976 rr. B neTHMe Mecsilbl yKazaHHOI'O Mepuopga Ha npyay N
HaMepanock HcoapeHne C BoOoHOW noBepxHoCTH Mo HcnapuTemio [T
3000, OmnHOBpeMeHHO IPOM3BOAWINCL HeoOXOAMMBIE MeTeOoHAOJIIoNetr
Ha MaaBy4ded yCTaHOBKe H MOCTY, PaCHONOKMEHHOMY Ha npaBoMm Gepe
npyna Ne B. HamepenHBle 3HAYEHHA HCMApPEHMS MpPeBBILAKT BBIYHCTE
upte mo hopmyine ITH ( puc.12) B CBasu C pasHOE CTeNeHbIO MPOrpeE
emMocTH npynoB W Gonbuwux Bogoemop, dopmyna ITH paer xopoiume p
3yneTaTh A0d NPYAOB Kackaja, ecnH HCHIONL30BATE MeTeo3ieMeH
no crasuun Tuxopeuk, Pacxoxpenus memny dakTHHeCKMMH H pacye
HEIMH SHAYEHMSIMH WCNApeHHs C BoAHOI NOBepXHoCTH 3a 5 Mecsl
1973-1976 rr. #e npepbnuator +15%, Mo 2roit dopmyne Grino pacct
TAHO UCNapeHWe C BOAHO{ NoBepxHocTH mpyna Ne 5 aa Te Mmecusl, K
roa ero HaMepeHHe He NpPOWSBOAWIOCE, IJTa COCTaBndlomAas A7 APyl
NpyOooB KacKana MmonydeHa NyTeM YMHOMXEHH§g ee 3HAUeHHS 018 ONOLE
ro npyaoa Ne 5 Ha nompapouHble KO3(HIHEHTHl, YYHTHIBAIOIHME OCOOE
HOCTH BETPOBOTO peXHMa H BI&XHOCTH BO3OyXa Had KamxOLIM Opyn
kackana, KosphHIHEHTE, NpencTaBigionMe OTHOWEHHEe CKOPOCTH Bel
A pAasHOCTH YNPyr'OCTH BOASHOTO Napa Hag NAHHBIM [pyAOM K HX 3F
yeHusM Hapg npygom Ne 5, onpepnefieHsr Ho gaHHeIM 6 MeTeoCheMOK, B
nonHexddpix B 1973 u 1974 rr. npH pasnuuHbiX HANPABIEHAEX U CKOJ
crax Berpa (Ta6m13). [Qns aToro Ha Tpex cTBopax, COBHANAKNNX
crBopamMu njioTuH mpygoB Ne 3, 5 m 9, uepes Kaxople Moa4aca HM3h
PANKMCH CKOPOCTH W HalpabBleHWe Berpa, BIAXHOCTHL BO3AyXa HA CKi
Hax W B Tanbeere Ganku, B pacder ucnapeHusi BBOOM/ICH MONpaBOYE
KoophMIMeHT, 3aBUCHUIME OT MNpeobGiajalmero B [aHHOM Mecsle |
npapBfenng BeTpa.

lNpyosl kackags TepdioT Ha MCnapeHHe C BOfAHOH [IOBEPXHOCT)
cpemem 0,68 M cnos eogsl B roa (Tadm12). CesonHoe pacmpenei
HiHe WCHapeHMs C BOIHOH mopepxHocTH npyga Ne 5 (rabml2) Heckor
Ko oTnuyaerca or paHHeix B.[l.3aiikopa (1949), Ho noarsepxpoaeT Ao
usie B.I.['Baxapus ( 1973), ocobentio nng BeCeHHEro u /leTHEro  Ce:
HoB. [lepuon paboT 3KCHNEOMIHM OTHOCHTCH K LHK/Y MNOHWMEHHOIO |
napeHns C BOAHOj MOBEpXHOCTH, Hauaswemycs ¢ 1963 r. (puc.2). ¥
napeHue 3a OTKpbITEIT nepuon 1973-1976 rr., corfacHo MHNOKa3AH)



Puc,12, Cpasb BbIYACIEHHBIX M0 hopmyne
ITH (cnnowxas auuug) v usmepedHanx (1=
g
€~ €300

€.KapakyGaHckoil CO CKOpOCTLIO BeTpa.
Fonwl uabnonenui: 1 - 1973; 2 - 1974; 3 -
1975; 4 - 19786.

4) snavenutt onga npyna Ne 5 Ha

MeTeocraHuun Kpacnonap, rae HabmioneHus BedyTcd B FPYHTOBOM -MC-
napurene I'TH-3000, 6bino Ha 12% umxe Hopmer (1954~1976 rr.), paB-
Hoft 958 MM,

Ceasb MexXay MCHapeHMeM C BOOHONI noBepxHocTH npyma Ne 5 u
rpyHToBoro ucnapurens B KpacHogape 3a oTaenbHele Ce30HE! M Tel-
Abli mepHon B HenoM xapakTepuayercs Gonbuwoit Techoroit (7 = 0,99),
a cpefHsa KBagpaTWdeckKas olnOKa ypaBHeHHs perpeccuu paBHa 11.6%.
YpapHeHHe CBf3H MOWET ObITb HMCHONB30BAHO [J1d ONpeAefleHHs HCNa—
peHMs ¢ BoAHOM nopepxHoCcTH npyma Ne 5 @a nepuoe!, Korjga uamMepe-
HUg He [POH3BOAH/IHCE.

HMamMepenne moTepb BnarM HA TPAHCNMPALNIO, COMPOBOXAAEMOE €Xe-
YaCHEIMH HaGMIONeHMSIMHM HaQ TeMIepaTypoit M BJI&KHOCTBIO BO3AyXa,
CKOPOCTBLIO BeTpa, TeMnepaTypod MOBEPXHOCTH BOObI, NPOM3BOANIOCH
MeToaoM GbICTPOrO B3BEIUMBAHHS CpesaHselx dactei pacreunit (dopu,
1957) B sapocnsx TPOCTHHKA Ha mpyay N 5, a Bec chipo#f Maccel -
cTees TpocTHMKA C | M2 mnomanM 3apociielt onpepensiics HA BCeX
npynax, HWcnapenue Mexny crebinamu pacTeHuit, COrVIACHO HMCClleaoBa—
anam 3,[.Marpennnckoit (1957), npunaro pabHbiM 32% ncnapeuusi C
BOOHOH MOBepxHocTd, [lng nepHoaoB, He OXBAYEHHBIX H3MepeHHAMH
Tpascoupauny ( Mail, cenTsabpb, oKTAGpL), CyMMApHOEe HCMApeHHe C 3a=-
pocne#ft TPOCTHHKA BEIYHCIIEHO MO pexoMeHpjaunaM [uapomeTeocnysObl
(-¥Ykaszanwue..., 1969). 3a Bereraumnounsifi mepuoa 1973 u 1974 rr. cym-
MapHoe McnapeHwe ¢ 3apocqieit B 1,5-1.3 pasa npessiCcHfIO MCnapeHHe
C BOOHOW MOBEPXHOCTH, a B aHOManbHO 3acywnneelii 1975 r, = B 2.2
pasa,

[lonoca obcexapuero /AeToM  /IOXa B OTAeNbBHEIX Mpyaax Kackana
cocraenger 20-80% nnowagn ux 3epkana. Hcnapenwe c ocyuaemoit
nopepxHoCTH npyaa’ Ne 5, BbplYMC/IEeHHOe IO USMEHEHHIO CofepKalud
pnaru B cnoe rpydra 0-55 cM ¢ ydeTom BminaBwmx ocanxos ( Bpacnas—
ckuii, llepruua, 1965), B Teuenne 7-26 mona 1976 r. cocrasuno 36-
46% ucnapeHus C BOJHOH# MOBEPXHOCTH.

3abop BOABI HA XO3giCTBeHHble HYwALl M3 NPYyNOB KacKaja yuTeH
opuenTHpoBoyHo, ONpocoM MEeCTHOro HaceleHMs yCTaHOBMIeHO, YTO Io-
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7MBAIOTCS B OCHOBHOM MOMHOOPHI M Kanycra ¢ masa no cedrabpe. [lo
noca nonupa wupuHO# - okono 10 M TaHercs Bgonb npynos Ne 6, 7, Te
8, 8, Ha nonue 100 [JIoWAM OrOpoaa PACXOAyeTCs B CpefHeMm
M'3 BOALl H3 npyna, DTa BenuduHa W Oblla NpHHETA B KAYeCTBe HOPMI
ans pacyera aabopa Bogbl W3 npynos. Bopa ua npyna Ne 5 Geperc
Wi XMMmu4ecKo#f 06paGoOTKH KOMXO3HBIX cCagoB W BHHOrpanHHKoB., E
pacxod y4MTeIBaeTcs canoBoi Gpura noit.

AKKYMyNSTHBHEIE uNeHbl ypaBHeHHs BOOHOTO BanaHca NpymoB Kac
kaga (2.1), Bxmouaompe H3MeHeHHe 3anaca Bogbl B BoAoeme H
rpyatax Gepera, onpedefieHEl B COOTBETCTBHH C peKoMeHaaunamu ['un
pomeTteocnyx6ul ( PykoBogcTeo..., 1972). 3anac rpyHToBeIX BOA
Geperax paccyuTaH Ha l-e 4WMCHO Kawxaoro Mecsua aa nepuon Habmo
OeHWii HAL HX YpoBHeM CHadana ang Kaxporo Gepera npyna, a 3sarel
obwmit,, PacyeTHnIMH gBIgNHCH CTBOPH M7IOTHH npyapoB. Hepocrarc
HACEINIEHHs] TPYHTOB NpUpaBHHBancs koahduuuenty somooraawn (0.025)
YpaBHeHUs perpecCHH 3anmaca CpPYHTOBBIX Boa B Geperax C IflyBHHO
FpYHTOBBIX Boa Ha Mmereocranunn DBenag ['nude. u ypoBHem npyna mme
10T NONHbI KoabhpUUMEHT Koppenauuu Rk = 0,71-0,99, a cpenxs
KBagpaTudeckag owubka pacdeTa Mo HUM 3amaca Bod B Geperax npymo
Ne 4-7a,9 menswe 20% u Tonbko ans npynoe Ne 76 u 8 cocraBnse
coorpeTcTBedHo 26.8 n 22.1%. [lo ypaBHeHMsM perpeccHu onpepene
sanac CpyHTOBbIX Boa B Geperax npyaos Ha l-e HHCNO Kawpgoro me
cqua 3a BeCcb [epHOO COCTaBileHHd BoaHoro Gajanca, a 3aTeM H3ME
HeHHe 3anaca 3a pacueTHeit nepuon (mMecsu, ceason, ron). YeenudeHi
3anaca IPyHTO3uIX Boa B Geperax B KOHLE pacueTHOro nepuoaga CooT
BETCTBYeT OTTOKY NpyAoBeiX Bon B Gepera (a3Hak MuHYC), & yMeHbIle
Hie - TPATOKY TPyHTOBEIX Bon B npyn (amak muoc). [Nonsemuaa ax
Kymynauus B Geperax npynos N 4, 5, 76 cocrcenser 20-38% obmet
Mpyoer Ne 6, 7a, 8 u 9 xapakTepuaylorcs HeGONMBLIMM HM3MeHeHHeM 32
naca TpyHTOBBIX Boa B Geperax, cocrapngdiomnM 2-8% obuwell  akky
MySLEN,

Bopubiit 6anaic npynop Kackaga cocrapieH 3a nepuon ¢ maa 197
r. no pekabpe 1976 r. ans pasnuuEbIX HHTepBanos BpemeHH (Mecsi
ceaoH, roa). ['onopoji BonHell Ganaic paeTcs 3a TMAPONOTHYECKHA o
(X1=X), a GesoHL NpPHHATHI C Y4YeTOM YPOBEHHOrO pewmHma Ipyac
(cm. pasgen 2.1).

[pynsl Kackana pasnu4aloTcs N0 pasMepy, XapakTepy CoBCTBeHHO
ro sogocbopa, COCTOSHMIO IOTHH, HANHYAK WM OTCYTCTBHIO TOr'O Hil
MHOT'O MCTO4YHUKa HanonHeHus, Bce aro onpegenseT oCoGeHHOCTH BOZ
Horo Ganadca NpyaoB, HO HApsAY C 9THM pasMelleHMe HX Ha OfHO
BOJOTOKE 0BYClIOB/IMBAET HEKOTOpOe CXOACTBO ero uepT. Ilpexne sce-
ro cfiegyeT OTMETHUTh, YTO BCe MpyAel, KpoMme npyna Ne 4, B TeueHHe
1973-1976 rr. ypeanuunu o6bvem BoaoHoH maccel (Tabn.14) B cBacn
GonblIoH yBNaXMHEHHOCTLIO nepuona B lUeloM. Kak oTMmewyanock Beile
nepHon BOAHOGANAHCOBLIX MCCNeOOBaHHM| NpHIlencs HA LMK MHOrOBOO-
HBIX 7IeT No rofopoii cymme ocankos (puc.2), rny6use rpyHTOBHIX BO,
(rabn.5), a Takie Ha LMKA /1T C NOHMKeHHBIM ucnaperuem (puc.2)
Bce aT10 cnocoGeTBopano ypenuueHHIO NPUTOKA BOABI B MpYAsl 0 Cpae
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Tab6bnuua 14

Boansiit Gananc (ronosoft)

npynoe Kackaga Ha 6,Kapaxybauckoit

Vow ﬂpnxou.- % ti;:r:a
mn, M 0 n:'1 m, i L [FR
1973-1974 37.8 0.4 14.0 0.3 38,2 9.3 101.3
1874-1975 21.8 235 16.6 0.3 27.7 10.1 116.6
1975-1976 12.6 22,8 21.0 0.2 30.8 12.6 98.8
Cpenuee 24.0 15.9 17.2 0.2 32.0 10.7 105.6
1973-1974 34.1 1.9 7.9 3.8 32.1 20.4 126.8
1974-1975 38.5 0.1 7.4 2.6 21.8 29,6 108.7
18975-1976 21,2 1.1 8.0 1.3 30.8 37.6 99,0
Cpensee 31.7 1.0 TaT 2.6 28.4 28.6 111.5
1973-1974 _34.8 10,0 9.9 2.8 32.3 10.4 2172
1974-1975 36.7 8.1 15.5 1.9 29,9 10,8 180.2
1975-1976 273 13.8° 16.5 1.8 28.9 122 175.5
Cpennee 33.2 8.5 13.7 2,0 30.5 11.1 101.0
1973-1974 17.5 12,5 14.8 | 20.8 344 | - 51.9
1974-1975 28.7 18.3 13.4 18.1 23.5 - 56.0
1975-1976 ‘18.9 33.0 12,2 13.5, 22,4 - 52.5
Cpensiee 21.9 21,3 13.3 16.8 26.7 - 53.4
1973-1974 11.1 . 0.2 3.3 n.5 34,5 50,4 42,4
1974-1975 38.0 1.2 2.3 0.2 204 | 37.9 55.8
1975-1976 24.0 1.2 3.0 0.2 22,7 50,1 42,7
Cpensee 25.7 0.5 2.8 0.3 25.3 | 45.4 47,0
1973-1974 . | 34.0 12.8 18.1 20.9 - 14,2 82,0
1974-1975 50.4 4,2 14.1 17.9 - 13.4 84.5
1975-1976 36.7 17.3 15.8 17.3 - 12.9 82.8
Cpensee 40.4 - 11.4 16.0 | 18.7. - 13.5 83.1
1973-1974 18.0 T 17.8 & 42,6 13.9 129.2
1974-1975 33.6 0.9 16.8 - 33,9 14.8 125,7
1975-1978 25.3 7.8 177 - 32,5 16.8 111,6
Cpennee 25.6 5.4 17.4 - 36.5 15,1 122.,2
Tpumeuanue Oboanatewus S1eMeHTOB BOOHOr® 6ajaHca - B CO-
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OTBETCTBHH C YypaBHeHueM (2.1).

Pacxon, % Hroro, A, H;
c 3 ! H CDOCH qum ¢69p T:!C- 'l:éc. %
Mpyn Ne 4
42,2 - 26,6 7.8 18.9 47 | 102.4 | ou ~1.2
32.8 - 30.5 8.0 18.5 9.2 127.5 | 8.9 -3.4
20,6 - 275 | 102 | 272 | 145 | 1021 | 47 -1.5
31.9 - 28.4 8.6 21.7 9.4 110,7 | -3.8 =12
Mpyn Ne 5
61.5 1.8 14.1 6.8 12.3 4.0 122.8 0.5 2.7
59.9 0.7 15.1 ) 10,6 6.6 1105 | -1.4 -0.4
46,2 = 15.7 9.4 14.7 14.0 89,0 8.0 1.9
56.7 0.7 14.9 7.6 12.4 T 107.5 2.4 1.4
Mpyo Ne 6 ’
- 0.4 43.0 7.3 44,5 4.8 130.8 | 80.7 -1.5
4.6 0.4 38.4 7.4 44,0 5.2 158,1 | 22.2 -0,1
- 0.4 36.0 8.0 50.6 5.0 134.4 44,8 ~2,1
17 0.3 39,2 7.6 46.2 5.0 144.1 49.2 ~1.3
[Mpyn Ne Ta ; "
10.4 0.9 39,0 21.1 25.9 27 45.5 7i2 -1.5
35.2 0.7 26,7 1847 19.3 25 0.5 -4.3 0.4
21.9 0.9 27.0 20,5 | 25.8 4.4 46.9 4,3 2.6
23.7 0.8 30.5 18.7 23.1 3.2 50.9 2.4 0.2
Mpyn Ne 76 )
66.4 ~ 5.2 15,2 | 12.8 0.8 42,0 0.2 0.6
76.3 = 3.0 11.4 8.9 0.4 85,7 0.1 -0,1
71.8 - &2 . 14.8 | 10.3 - 0.4 42,5 0.02 0.5
71.9 - 3.8 13,5 | 10.4 0.4 46.7 0.1 0.3
Mpyn Ne 8 _ )
31.0 0.8 | 345 17.4 6.4 9.8 75.3 6.1 0.7
44,5 0.7 28.4 13.8 5.8 6.8 94.8 | 0.7 -0.6
37.9 0.9 28.8 17.3 8.0 7.8 74,6 7.4 0.9
38.3 0.8 30.4 16.0 6.6 7.9 81.8 1.3 0.3
Mpya Ne 9°
19.2 0.4 81.7 115 4,3 32.9 124,1 8.4 -1.0
33.7 0.4 26.9 10.3 27 26.0 133.9 | -8.9 0.5
23.6 0.5 20.8 14.1 2.1 30.1 858 | 15.4 0.8
25.9 U.4 20.3 11.7 3.2 29,5 117.8 4.3 0.1
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HeHHIo ¢ ee pacxofoMm. Bogawetit 6anadc npyna Ne 4 B cBa3# € eXe-—
FOAHBIM MPOPRIBOM IVIOTHHBEI OT/IMYAETCH OT TAKOBOTO OPYTrHX NpyaoB
Kackana,

B npuxonHo#t yacTH ropgoBoro poaHoro Ganaica mnpyaoe (Tabn.l4)
NPUTOX BOABI MO OCHOBHOMY BomoToky (cOpochl M3 BEleneXauwero mnpy-
Na Wau 3aperynupoBaHHEII CTOK) BMECTe C [PHTOKOM C MpHieramole—
ro BonocGopa cocraenser oT 26 (npya Ne 76) mo 52% (npyn Ne 8).
[osToMy NpoekTMpoBaHue Npyaos 6e3 y4era MX HANOIHEHUs POIHHKO—
BBIMH BOOAaMH, KOTOpble B BoAHOM GafaHce NpynoB Kackana CoCTaBlls—
wor or 25 (npyn Ne 76) no 36% (npyn Ne 9) ofmero npuxona, 1 HHIBE—
TpaunuonHbiMu Boname (11-45%) K3 BHILEPACHONOKEHHBIX NPYAOB MO—
MeT HPMBECTH K HeoOOCHOBAHHOMY 3aHMMEHMIO HX ofbemMa, mpuBONS—
meMy K NpopeiBy [VIOTHH B nepuon Gonblioro HamojHenns (deBpans—
mait).

B pacxogHo#t yacTu ropoBoro BOOHOTO GanaHCa NpynoB 3aMeTHYIO
ponk HrpaloT cBpoChl Boabl B HUMHHA Obed, KOTOphie COCTAaBAAKT OT
24 (npyn Ne 7a) no 72% (npyan Ne 76) ofmero pacxoaga Bonpl, Tofbko
npya Ne 8, penko cOpachiBaoLili BOAY B CBA3H C GOMBIHM 06BEMOM,
pacxooyer Ha cBpoc B cpemHeM aa ron 1,7%. Vcnapenue ¢ nopepxHo-
CTH NPYOOB HK ONd OOHOI'O M3 HHUX HE sBJgeTcH Npeobnanamomeit Cra—
Teeft pacxopma Bogpl B ropoeom Ganawce m cocraengsert or 4 (npya
Ne 76) no 39% (npyn Ne 8) ofuwero pacxona Boael, Ero pone B pac—
XOOHO#H YacTH GajaHca Boa3pacTaeT BMeCTe C pasMepamu Mpyaos,
Bonbwoit npoesT cocrapnsicT (QUILTPANMOHHBIE NOTEpPHM M3  NPYAOS,
koneGnace ot 24 (npyn Ne 76) mo 59% (npyn Ne 6), ®unbTpaukoHHEIe
NoTepn U3 Npyoob  NpPH KacKa/HOM MX PACHONOXEeHHH He/lb3d OTHOCHTB
K uMcny 6e3BO3BpATHHIX Kak, Hanpumep, HcnapeHpe, sabop Boowl Ha
XOagiiCTBEeHHEIE HYXABl, TAaK KAk 3TH BOOBl y4aCTBYIOT B HAMNOMHEHHUM
HIKEepAacMoNoKeHHLIX NpynoB.. B nocrnenipe MNOJMKOCTHIO — MOCTynawTr
¢GuUNbTpaUXOHHBIe BOMBI, Npoleaune Yyepe3d IVIOTHHY W ee OCHoBaHHe, H
4aCTh BO4d, MApodH/IETPOBABIIHXCH U3 r}pyaos B 00X0O MIOTHHEI. B Hii=
wepacnonokeHustt npya nocrynaer or 71 (nmpyn Ne 8) po 98% (npyn
Ne 8) (HMALTPaUMOHHBIX BOA K3 BhlluepacnonoxeHHoro, W cknouennem
gpnsercd npya Ne 7a, KOTOPpbIH nﬁuunmae'r MeHee 14% ¢uNSTpaLMOHHBIX
Bon npyna Ne 6 B BHOE I'PYyHTOBO=pHNBTPAUKOHHOIO py4Ybs. 3abop BOALI
Ha xoagmiCTBeHHble Hyxasl (nonuB oropofos, o06paBoTka KOMNXOSHOTO
cana) HesHaudTeneH U He npesBblmaeT 1% B PaCXOQHOM HACTH I'ONOBO-—
ro eogHoro ©amaHca MNpyQOos.

CrpykTypa ropoporo BoaHoro GafaHca NpyooB, PACHONOKEHHBIX B
OOHOPOOHBIX MPHUPOOHBIX yCHOBIdﬂ..‘K, 3aBHCHT OT HX pazMepa U He MO-—
KeT XapakTepH3oBaTbCH CpedHHMMH 004 KacKkaga OTHOCHTE/IbHBIMH 3Ha«
YeHHSIMH OTOENbHBIX COCTAaBNAKUMX, [IpuXxonnas U pacxondas 4acTH I'O-
AOBOT'O BOOHOrQ GajlaHca MPyOoB .KacKana NOBONBHO TECHO KOoppelupy=—
0T C ux oObeMOM M[pH ypoBHE, paBHOM CpefHeMy M3 HaubONBLIHKX 3a
1973-1976 rr. KoapdpuiuneHTsl napHoil Koppengiui COOTBETCTBEeHHO Pab-
st 0.84 u 0.86.

OTrHoCHTe lIbHbIE MoTepH BOOBI HA cbanb'rpaumo H HCnapeHHe BO3pa~
CTAIOT C yBelllyeHHeM paamepa ( o6wenma) npynos ( koapduuuesTsl Kop-
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pensuMk cooTBeTcTBeHHo paedsl 0.82 u 0,75), a cBpoc BoABl YMeHb:
waerca (7" = -0.81). Biusanue pasMepa BOAOXPAHWIAII Ha COCTaBASIC
Uye pACXOMHON YACTH BOMHOIO §ajlaHCs yXKe OTMeyanoChb B JIATEPaTyp!
(volosinas, 1977).,

Ecnu ydYeCTh BaudgHHe pasMepa HpyAOB Ha COCTABIMIOWME PACXOA
Holt yacTM opHOro GajiaHca, a TeKXKe NPUXOOHYK W PacXomHyw  4acT
B lefioM, TO CTPYKTypa paCXoOHO# HacTH roaceoro BogHoro Ganasc
npyaoe pasHoro ofwzema Gyner uMerk Bui, nNokasaHHuii B Ta6m,15
3ITh paddbie  MOTYT GbITH MO/IE3HBEIMH NPH [NPOEKTHPOBAHEHM NPYOOB H.
sopnorokax Tina 6.Kapaxybancko#t, Ilo HHM MOXHO 3aIpOEKTHPOBATE
npya Taxoro obmema, KoTopwlt obecneydnT HeobxomuMelll c6poc BOmE
B HmkHAK Obed. K npumepy, npoexmpye:gbm npyn nomxeH obecnewyuT!
cbpoc B HuMKHAH 6bed sa rog 20 Thic,M" Bomsl. Ma Tabm.15 suaHa,
yro Ha c6poc u3 npyga obwemom 7O reiC.M3 mofneT 14 ThIC.MS BOJE!
a ua npyna ob6semom 60 'mc.M3 - 25 THC.M‘?'. CnepoBarenbHoO, Tpe-
Gyemelt cbpoc Boaer ofecneunt npyn obwemoM 60-85 Teic.M”.

Pons oTOoenbHEIX MCTOYHMKOB B HANOMHEHMM NpyOOB KAcKaga MeHg
eTcs B TedeHHe roga, STO BHOHO W3 Ce30HHOI'O BOJHOIO §afaHca Mpy-
nos (Tabn.18).

B ocesne-sumuuii ceson (X1-1l) npynw monyualor 25-33% rogoso
ro konmdectBa Bomwl ( Ta671.17). Pacxon Bonsl MeHblle Npuxoaa, U NPy
HaKan/MBalT Boay (Ta61.168). Wa ocHoBHOrO BOOOTOKA (c6poc ua pel-
e pacMoONOKEeHHOro npyaa) B npyasl moctyneeT 9-29% ofmero nputo-
Ka Bofdsl, 8 C npuneradwpmero pogocbopa — 1-35%. Ocanku Ha 3epkan
npynos naioT 4-17% B ofmeM mocTymleHu:d BOObl. [1o/1d I'PYyHTOBO—hHNBT
pPallMOHHBIX BOA B HANOMHEHHM GONBLUIMHCTBA NPYAOB .He3HAYHTE/bLHA.
HO B MPHXOOHOW YacTh BogHoro 6Ganauca npynoe Ne 7a m 8 oHa coc
TapngeT cooTBeTcTBenHo 18.2 m 17.9% obwerc xonugecrea Bofel, Por
HUKOBHI# CTOK dBNfeTcd npeobiapmalmum B NPHXOAHOH yacti Ganasc
GonbmKHECTBA NpynoB Kackana (25-35% obwero npuxopna), $unbTpaus
OHHBIE BOMOLl HYepea Telo H OCHOBAHHe [JIOTHHBI BEHILIEPACMNONOKEHHOD
npyna cocraensoT 9-55% obwero nputoka Bomobl, Pacxopgyercs Bom
rnaBHbIM o6pazoMm Ha copoc (12-84% obmero pacxopna)  GuILTpAUHIC
[Morepn Ha ucnapedue HesHaywTenwHsl (1-10% oBwero pacxona).

Becroit (llI-Y) 8 npyasi nocTynaer Haubolbiee B oAy KOIHYECT:
Bo Boms! (35-53% rogosoro npuxona), Ho pacxoa BoAbl B GOMBIMACT
Be NpyOOB MNpeBHIAST ee NPUXOH, M Npyasl HACTHYHO CpabaThiBakn’
ceofi obveM. W ckmwueHnune npeacraenger npya Ne 6, Koropelit B cBas
C Gonblci eMKOCTBIO NMPOAO/DKAET ABKKyMylHpoBaTe Boay (Ta6m16)
[napHylo poilk B HAMOMHEHHH [PYyOOB WIPAET NPUTOK H3 OCHOBHOI'O BO-
noroka (290-63% ofuero nparoka) # pogHMKOBBIE cTok (21-38%), .
BTOPOCTENeHHYID — CTOK-C hpuneraiomero pomocbopa (menee 20%)
ocanku Ha sepkano (2-15%), rpysToso—punsTpamuonnsie (0,2-14.6%,
i dunerpamnondsle (10=32%) Bomi. Pacxoayercs Boda peMMyNEecT-
Benno Ha cbpoc (6-84%) u ¢unbTpanmo, [loTepn Ha MCmapeHMe, XOT:
H BO3pAcCTAalnT N0 CpaBHeHHI0 C NpeflieCTBYIOUMM Ce30HOM, COCTAaBIS:
T 2-32% ofuwero pacxona.



Ta6bnanuna 15

PacueTHeie 3aHaueHMs NpuxoaHoli, pacxonHoll yacTell romoBoro
BOIHOrO Gajnaica A AKKyMy/nduMHM IPYyOOB pasHoro obbema

o6 P . % _

- BEM ‘ acxon LT ra— Axky

DyA%y tunbT- | ucnape-| asa 3 3 Myns-
TBIC. M cépoc | - pe-— - | TBIC.M TBIC. M’ i
paung HHe 60p . c.

bIC.M
1 72 23 1 46 42 4
10 64 a7 1 58 55 3
20 55 30 14 1 72 3
30 47 34 18 1 84 84 0
40 37 37 25 1 96 97 &
50 28 41 30 1 110 112 -2
60 20 44 35 1 122 126 -4
70 10 48 41 1 135 140 -5

Nlerom (Y1-YIll) nocrynnenne Boasl B npyast - ymeHbwaercs (16—
23% romoporo) u npu 6GonbloM ee pacxoge o6BeMsl BOOOEMOB pPEaKo
COKpalaoTcs (Ta6n.16). B HanomHeHMM NpynoB Beayllas polb MNPHHAL-
NeXuT pomHukoBoMy CToky (24-39% ofwero npuxoma), ocamKam Ha
asepkano (5-31%), ¢uneTpayuy BoOsl W3 BhIlUE PACHONOXEHHOrO Mpyna
( 10-44%), BTopocTenennas — CTOKY C mpunerauero sonoctopa (2-20%),
IPYHTOBO~{HILTPaLHOHHEIM BonaM us 6eperos (0.4-23%). B pacxonuoit
yacTu GanaHca Mo CpaBHeHMIO C NMpeWeCTBYIOWMM CEe30HOM YMEeHbIla-—
eTcs c6poc Boakl B HUXHHE Obed (Menee 12% ofwero pacxona) M
Toneko npya Me 76 nponomkaet cGpacwiBate Boay (57% oBuwero pac—
xona). [peoGnanaior noTepu Boasl Ha Mcnapeuue (52-T1%).

Ocenrlo (1X-X) - npyas! nony4eloT HauMeHbllee B roay KOMHYECTBO
Boabl (7-12% ropoeoro), HO B CBS3H C yMeHblIEHHeM NOTepb BOAEl B
yYCNoBHAX MHHHMAaNBHOI'O HX HAlONHeHHsa H NoHKMKawle ics TeMlepary-
pbl BO3OYXA HAYMHAKOT HaKannueaTb boay (Ta6m.18), OcHoBHyO ponb
B MX HANOMHEHMH MI'DAET POAHMKOBBIH cTok (29-684% obwero npuxona).
[lpyrue MCTOYHHKM HMMEIOT BTOPOCTEleHHOe 3HAYEHHe: OCagKM HA 3ep-—
Kano pawor 16-26% obBuwero npurToka, CTOK C Npuieraipmwero Boaoc6o-—
pa = 1-19%, a ¢punbTpaudoHHEIe BOOBI K3 BhIILEPACIONOKEHHOrO Mpyaa —
3-24%.; B pacxogHo#t yacTH BoaHoro GanaHca npeobnanaT NOTepH Bp-
ael Ha wcnapenue (32-54 % ofwero pacxopga) M ¢EABTpauuo,

Takum obpdaaoM, npyasl Kackaga B TedeHUEe OCeHHe=3HMHEero nepHo-
na (1X-ll) nakannuealoT BOAy, & BecCHOf ¥ NMeTOM CpabaThBAKT Y&CTb
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Tab6bnuua

16

Bopneiit 6ananc (ceaounwiit) npynos (cpemnmit sa nepuon Y1 1973-X 1976 r.)

Gt [puxoa, % H'ror‘oé Pacxon, % Hrorol A, H,
['I0 ﬂb, 0 ”:1 l'lp @' [THic.M G 3 4] - ¢nn ¢ﬁep teic.my o %
Tpyn Ne 4 )

X111 16.2 | 385.3 | 14.0 0.2 | 25.0| 9.3| 44.2 | 25.0 B 6.7 | 18.8 | 35.2 | 19.3 | 24.5 | 19.7 =-3.1
-y 38.2 - 14.6 0.2 | 329|141 | 38.3 | B2.7 - 15.4 5.5 | 22,5 3.9 | 54.0 |-14.8 0
Y1i=YIll| 10,1 8.5 | 31.4 0.4 | 39.3[10.3| 17.3 - - 70.6 8.0 | 11.5 9.9 | 305 |47.4 14.9
1X-X = 6,9 | 25.8 0.9 | 63.5)] 2.8 8.8 - - 48.6| 16.8 7.0 | 27.6 8.0 0.7 0.7

Mpyn Ne 5
X111 22.0 1.2 9.0 14 | 27.7 | 88.7 | 274@ | 516 - 4.0 | 12.0 16,1 16.3 | 21.9 5.8 0.6
=y 47.1 - 42 | 2.2 | 215|250 603 | 78.0 | 1.1 5.3 8 1 1.2 2.6 | 59.7 | 0.3 1.6
Y1-Y1I 3.2 | 11.8 | 15.1 40 | 381 | 27T | 17.7 | 11.8 |05 55,5 | 10.2 12.1 9.9 | 20.3 | -2.7 L7
IX-X - 1.6 | 15.5 24 [ 6121193 7.5 [ 14,7 105 31,5 | 13.4 | 21.4 | 185 9.0 0.5 |-14.3
Mpya Ne 6
X111 229 | 15.3 | 12.1 2.0 | 3521125 49.4 - - 9.6 | 11,56 73.0. 5.9 | 27.1 | 22.4 0
1=y 54.7 0 8.6 1.6 | 24.7 |10.4 | 87.4 6.3 0.3 32.4 8.2 | 46.2 6.6 | 39.1 | 48.4 |[-0.1
Y1-Y1I 7.6 | 18,2 | 21.2 3.3 ] 86.2 1135 | 31.4 - 0.6 62.1 5.3 28.7 3.3 | 49.5 |-17.6 [-1.5
1X-X 6.9 | 19,0 | 18.8 2.2 | 43.8 | 9.3 | 18.2 - 0.5 48.3 T2 40.7 3.3 | 20.6 0.6 |—.2
[lpya Ne Ta
Xl—_ll 14,4 | 24.3 | 13.6 | 18.2 | 29.5 - 15.0 [ 11.9 | - 7.6 |35.1 39.1 6.3 8,6 ‘6.2 1.8




Tab6nunua

16 ( npopomxenne)

Ceson Npuxon, %' - r— Pacxon, % Uroro, B, H,
I, (0 fa fu N ¥ leead| € |8 O O L o L teic.md | %
|‘|;V 29.3 | 20.5 10.6 | 11.8 | 27.8 - 19.4 |49.3 | 0.4 13.0 | 13.7 | 20.8 2.7 19.8 0.04 -2.2
z’l-—Vlll 17.8 | 20.1 15.9 | 22.3 | 24.1 - 11.9 6.0 136 62.1 13.9 14.9 1.5 16,0 | —4.4 2.8
1X=X 15.5 11.8 15.7 | 28.1 28.8 - 6.1 - 1.4 53.8 | 22.1 20.0 el 6.0 0.2 0.8
Ipyn Ne 76
X1-11 8.9 ~ 3.5] 0.1 82.1 55.4] 11.5 |64.3 - 1.2 | 18,4 | 15.6 05| 11.5 0.06 -0.4
n=y 45,5 - 1.6 | 0.2 21.0 | 31.8] 21.5 |84.2 - 1.9 T.5 6.0 04| 21.8 0.01 1.0
Y11=Vl 11.3 2.3 47| 0.4 | 26.8 | 44.5| 8.5 |57.1 - ] 10.6 | 18.7 | 13.0 0.6 8.4 0.01 0.6
1X=X - 0.7 5.0 0.2 | 3849 | 59.2| 4.3 |[52.9 - 8.6 | 23.2 14.8 0.5 4.4 |0.003 -2.3
Mpyn Ne 8
1 X1 29.4 | 20.6 16,7 |17.9 - 15.4| 25.1 50.6 - 7.8 | 2.2 9.6 0.8 19.4 5.3 (B
=y 63.2 1.7 11.2 113.6 - 10.3| 28.3 |60.8 0.4 16.8 | 11,7 4.4 6.9 ]| 29.5 |-1.1 0.1
Yi-YIll | 26.1 14.7 | 21.3 [23.4 - 14.5| 18.4 11,2 1.7 | 61.3 13.6 5.4 6.8 23.6 |-5.2 0.3
1X=X 23.0 | 10.0 | 21.8 |28.5 - 16.7 | 10.0 241 1.6 | 81.7 | 24.1 10.9 9.6 8.4 1.6 2.4
Mpya Ne 9
X1-11 24,9 7.7 168 | - 35.0 15.6| 89.5 |22.2 - 10.5 18.6 : 5.4 | 43.3| 24.3 15.3 -0.2
1=y 39.8 03 |13 | = 37.6 | 10.6| 44.9 |47.6 0.1 16.5 8.0 36| 24.2]| 45.7 | -0.6 0.3
Y1=YIlI 11.0 10.3 [ 246 | - 35.5 | 18.6( 24.0 9.5 0.9 | 51.7 10.2 1.8 | 26,9 | 84.2 [10.4 11.2
1X-X 1.5 79 |26.3 | - 41,0 | 23.9| 12.4 - 08 | 47.4 | 18,6 1.2 | 34.0( 13.3 |-0.9 0.1




Ta6anmpoe 17

CpenHee cesoHHoe nocrtynnesue sonsi (% ronoporo)
B npymel Ha 6.KapakySauckoit (1973-1976 rr.)

}:;;;p ol M T V1-yill i1X-X
4 40.4 35.9 15.7" 8.0

5 246 | 53.0 15.7 6.6

6 26.4 46.6 16.8 10.2

7a 28.6 37.1 Y 11.6
76 25.1 46.9 18.6 9.4
30.7 34.6 22.5 2.2

32.7 37.1 19.9 ~ 108

ceoero ob6wema, . CesoHHbll BofHbI GanaHc KaxAoro npyna kKackana
WMeeT CBOM OCOBEHHOCTH, CBA3AaHHbBIE TMpeXae BCEro C PAa3NHYHBIM
pasMepoM [PYHOB i XapakTepoM HX COGCTBEeHHEIX popocbopoB. Camblii
manblil npyn Kackaga — Ne 76 = B TedeHue BCero ropa cbpaceiBaeT OT-
HOCHTeNbHO Gonbite Boawbl, 4Yen apyrue mpyner (Tabn.16), a mpyn Ne 6,
HAoBOpOT, TONBLKO BeCHOil, HpHYeM B CAMOM MENOM KONM4ecTBe (6%
obmero pacxopa). B Tedenue Bcero roga pOAHHKOBEIH CTOK sBiSeTCH
OCHOBHBIM HCTOYHHKOM HAMONHEeHMs [PYyNOB W TO/MBKO BeCHOH BO3pacTa-
eT ponb c6POCOBR BOMBI U3 BEHILIEPACTIONOKEHHOTO MPyAa B MHTAHHH [AHHOTO.

C TOYKM 3peHHs OCAQKOHAKOM/eHMs] OCHOBHOI MHTepeC NpelCTaB/IdloT
Te COCTAB/ISIOMNE BOAHOIO GANAHCA, C KOTOPHIMH CBR38HO MOCTYIIeHHEe
HaHocoB C BoaocBopa (CTOk BOABI OCHOBHOIO BOJOTOKA, CKIIOHOBBI
cTok), a Takwe BEIHOC #X U3 npyna (c6poc Bonel B HuHUIE Gbed).B
CBg3# C 9THM HeoBXOAMMO OTMETHTb, HTO NPUTOK BOMALI H3 OCHOBHOI'O
ponoToka (c6poc Boasl B HIWXHHMI Gbed) B npydsl Kackana HabmiopaeTcs
IV1aBHEIM 06pPA3OM BECHOH, a CKIOHOBEIE CTOK C NpHIeralomero BOAO-
cbopa - neTom M oceHbio (Tabn.9).

'2.3. OcobenHocTH BoaHoro GajaHca NpyooB

Ha npumMepe BonOXpaHMuil, CeAHMEHTALMOHHEIA GanaHc  KOTOPBIX
6LIN MCCHegoBaH, PAaCCMOTPHM, KaK MeHsieTcsd CTPyKTypa BoaHoro Ga-
nanca (4ucilo SEMEHTOB, X OTHOCHTENbLHOe 3HAYEHHE) B 3ABHCHMOCTH
OT NpPMHAANEKHOCTH BOAOEMOB K PasSHBIM I'eHeTHYECKHM Tpynnam ( puc.
7), u, B 4aCTHOCTH, BHIGBAM OcCOOEHHOCTH BoaHoro Ganaica npyaoa,'
COCTABNAIMX, KaK OTMedaloChb Bbille, 0COOYI0 I'PyHNy MAaibiX BOAO=
X paHHALL.
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CrpykTypa npuxomsofi wacTu poasoro Ganaca (Tafn.l4, 18) npe-
TeprneBaeT M3MEHEHHs| MPA Nepexofe OT CAMEIX KPYNHBIX BOAOXPAHHIIHLL
(I rpynna) k camemm manwim (npydast). B Bogwom Gamauce npynos B
OTNMYHE OT APYrUX BOOOXPAHWIMIL, AONONHUTENLHO YUYUTHIBAIOTCH CKI10-
HOBEII CTOX C npuierapuero beopgocbopa, PpoOOHMKOBble BOOBI, & IpH
KacKa[HOM HX pasMelmeHHm - rpyHToBO-(QULTpPALHOHHEIE BOOB M3 Ge-
peroB H BeILEPACHOIOMEHHOTO Npyada.

C yMeHBlleHHEM pasMepa BOOOXPaHWNHLI, 4YTO PaBHO3HAYHO [Epexo-
ay oT BopoxpaHmnuiy [ Ipynmel X BogoxXpaHunuiiaM Y rpynnel - opy-
nasM, ymMeHbligeTCA OTHOCHTE/LHBIH HPHATOK K3 OCHOBHOI'O BOOOTOKA H
BO3pACTAET [ONs OCcankob Ha depkano (Te6m,18). Bonoxpanmnmma T u
1l rpynm moAywalT K3 OCHOBHOTO BomoToka 94-99% obuwero npuroxa,
3rta pona ymesbuaerca o 90% B GanaHce CTemHBIX BOAOXPAHHIXIL
( ,Bonuskr Bopora”), cTOK B XOTOphle 3APEryNHPOBAH MHOMOYACHE HHEIMK
npyaamu Ha BX BopocGope. Bopoxpamwnama [l rpynnsr monyvamr ua
OCHOBHOI'O BOMOTOKa Bomel Medbwe (89-06%) no cpasHesnio ¢ Bofo—
xpasunumamvy 1 u 11 rpynm, ¥ MeHee BCero BO/bl NOAy4aloT U3 OCHOB—
HOrO BOAOTOKA Npynbi, OCOGEHHO NMpH KackaaHom ux pasmemenun (22—
47%). :

" CKNOHOBBIfE CTOK C MpWrerampmero ponoc6opa NMpakTHYECKd He BIIH-—
9T HA HANOJIHEHME KPYNHBIX BONOXPAHW/IHII, NOITOMY HE YHHThLIBASTCH
B ux sogdoM Ganauce (rabn.18). Ha ero pono npuxomurcs okono 4%
obuiero MOCTYIUIEHAd BOAB B CTENHEIE BOMAOXPaHMMNKMILA, CTOK B KOTOphle
saperynuposan npynami ( “Bonusu Bopora”). C ymeHbuweHdem pasme—
pa BOAOXPAHHAMLI PONb STOrC UCTOYHHEKA B HX HANOMHEHHX BO3pacTaer.
B poonoM GajnadHce npynos KapakybaHCKOTO KaCKada [ofif CKIOD BOTrO
croka pmocruraer 21% obmero npuroka (Tab6n.14), a ero ropoeoe Ko-
MUeCTBO 3ABHCHT OT yKNoHa coberseHsoro (uacTHoro) sopnoc6opa
npynos { puc.9). '

[pyrue cocrabngoumMe npuxoaHoit yacTu poaHoro Gana€ca Boaoxpa—
HUMIMII TaKXe npeTeprneBAIOT M3AMEHESHHMA IIpH Nepexone OoT OOHOH rpyn—
nel Bopoxpanunum K apyro# (tabn.14, 18), Ho ¢ TOYKM speHMs ocan-
KOHaKoIyleHua Haubonbluil WHTepeC mpe[CTaB/fdeT H3MeHEeHHe [PHUTOKA
M3 OCHOBHOI'O BOAOTOK& H CO CKNOHOB, C KOTOPHIMM CBS38HO HOCTYI—
7leHHe HAHOCOB B Bonoemepl. OTHOCHTeNbHOE GHAYGHHE nepBoil cocTas—
ngomell Gananca ymeubllaeTcs, A BTOPOfl — yBenuuusaeTCd npu hepe—
Xope oT pomoxpaHmaum [ rpynme kK npynam,

[puTOK NMOA3eMHEIX BOA B BonHoMm Danapca BopoxpaHunuin [ ¥ gac-—
THgHo 1] rpyon #e yusthipaerca (Ta6n.l18). [dna cpasauTencHo Gonb—
moro sa Cepepiom Kaskase Orxassenckoro sonoxpamunuma (W = 100
MAH,M°)  ero 1o/ B NPHXOAHOf YAaCTH BOOHOrO GalaHca HesHadHTe/lb-
#a (0,1%), HO peako BospacTaeT mis mpynos Ha 6.KapaxySaxckoi (mo
25-836% obumero npuToKa BoAk). YBenuuesue poNK NOASEMHBIX BOM B
HANOMHeHAM BOAOXPAHMIMIl € YMeHblueHHeM pasaMepa NOoCHegHHX yxe
ormeuanock B aureparype ( Bukynmaa, 1877).

B uwanonuwesuu sopoxpanumnym 1 u |1 rpyun OCAQKH HA 3epKano Hr-
' paloT HeaHAUMTeLHYIO oMb, CocTasnfa MeHee 5% oOWero npuToka Bo-
[BI, HO BX [0OMa BoapacTaeT Ao 4-17% p GanaHce MABIX BOOOXpPAaHMIHIIL
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Tabanumaa I8
Boareiit Gananc mopoxpaHwmmiy
lpuxon, % Pacxon, % Kosl:q:n‘-
Homep |Tpynna E
Hroro, Hroro, | usenr

Bogo- | Bogo-— lMepuon, UpATOK | ccan- ncna- | panb— WeTtounnk
! K c6poc Kned BOMOOG

Xpani=- | XpaHp— Ok 3 oC- | k¥ ma perne | Tpanng i

amna numa HOBHOTO | 3ep- e

( rabn.7)|( puc.7) BogOTOK &l Kano
1 1 1951-1056] 982 | 1.4 | 101|849 | 1.3 11.01 84 |3mmmaosa, 1959
2 1 1950-1956 | 98.8 1.0 18.70 | 95.6 0.8 0.7 13.70 10,6 |Kypanaa, 1959
3 e 1847-1953 84.1 5.9 35.12 | 89.1 6.1 3.4 35.12 1.2 | Py rrxosckait, Kypaunua, 1959
4 T 1957-1658 ] 98.5 1.8 67.22 - | 98.9 1.3 61.64 7.0 |Byropus, 1969
3 r U 1961-1968 94,5 4.9 0.304 | 88.0 8.3 6.2 0.303 1.9 Ckopusikos, 1971
8 1 1957-1960 98.9 0.9 256.8 | 98.5 1.4 243.7 4.2 |Byropus, 1969
7 m 1956-1858| 96.3 3.7 10,0046 | 92.4 3.8 2.4 0.,0045 55 Copoknan, 1961
8 11 ! 1959-1961 89.0 11.0 10,0029 | 63.2 14.0 | 20.4 0.0028 0.7 Copokns, 1963
9 vy 1956-1958| 87.0 18.0 | 0.000035| 30.4 8.8 |60.8 10.000032 0.7 |Copokun, 1961
a' {n 1964-1965| 86.5 9.9 | oo2s |45 |12 210 |owes 0.4 |Boiixo, 1971
222 | n | 10661970 98.7 1.2 | 0.447 {983 | 26 | 40 o.433 3.1 |Npurxosa, 19736
30 1 1953-1966| 98.3 07 { 1220 {830 | 5.2 | 02 li1i.53 0.6 |Tapsepanes, 1974

MpramMe uanua: 1) CkNOHOBuIi CTOK B BogoxparunHe cocTasnseT 3.6% ofmero nocrynnennms sons; 2) noasemEbil
crok ~ 0.1% npuxona.



[lpn xackagHoM pasMeLeHHMM NPYACcB HPUTOK TIPYHTOBO—DHIIBT pauk—
OHHBIX BO[ M3 Geperop W BhllepacnofomeHnHoro npyaa paer 11-46%
ofilero Npuxona BOAL W ABAAETCHd CYUECTBEeHHBIM MCTOYHMKOM MX Ha-
nonuenus (Cyxapes, 1968; Bapbap, 1968; Cwmonesunsos, 1972; Ken-
non,1966). Takum 06paszoM, CTPYKTypa NpMXOOHOH HacTH BOAHOLO
fajaica [pyAoB OTNIMYAeTCs OT TAaKOBOH [ApYrux pBoaoXpaHunuil. Eme
fonbliee BAMSHEE OKA3ZLIBAET pasMep BOAOCXPAHW/IMILI HA SMeMEHTHl pac-—
XOOHOW uacTH BoAHOr'o GanaRCca, B YACTHOCTH HA HMCHapeHue H QWIbT-—
pauMo, ¥, Kak CleaCTBHe, CBpoc Bogpl B HHMHUI Gbed.

OTHOCHTEeNbHEe NMOTEepH BOMOBl HA HCHAPeHME BO3PACTAIT NpH Nepe-—
xome or Bopoxpasunam I rpynmet ( memee 1,5% obmero pacxona) K BO-
poxpasiumumam 11 (3-5%) u 11l rpynn (4-14%). Bonbwe Bcero Tepsior
He mcnapeuue npynsl (4-39%). B xaxpoit TIpynne BOAOXPaHMIHII €CTB
BOMOEMBI, QAHHEIE MO KOTOPbIM OTKAOHMIOTCH OT obleil 3aKoHOMEpPHOCTH.
Tak, PriGniackoe BOROXpAHHMIHIIE B CBA3M € 6O7bIIOA OTKPBITOCTHIO
(Ta6n.7) rTepsieT na nWcnapenne Bomel Gommue (6%), wem Apyrue Bomo-
xpanunuima T rpynmer (Ta6a.18). Bopoxpannnuue ,Bonwun Bopora” uz-
38 [INTellbHOO NepHoda CTOaHWS BHICOXHMX YpPOBHeil TepseT Ha HChape-—
upe 21% ofmero pacxona Bodsl, Tor[a Kak Apyrue Boaoxpauumuma [
rpymmne; = scero 3-53%. Ha BennuuHy MCnapeHusl C NOBEePXHOCTH IPYAOB
Gonbiloe BAMSHKE OKasblBAeT pACTHTENBHOCTh HA uXx Geperax ( dopui,
1961).

OrHocHTenbHble HOTEpPH BOMAE Ha QUIbTpalMI0 TaKke Bo3pacTaloT
npu mepexopge OT Bogoxpaunum [ rpymmbl ( menee 3, 4% ofmero pac-—
xona) k Bopoxpauuammad Il (4-6%) u Il rpynner (mo 20%). Pome sro-
o HCTOYHHKA NOTEePb BO[Bl OCOGEHHO 3amMeTHO BogpacTaeT B GajaHCe
NpynoB, MMEIOUMX 3eMisHble mnoThabl (24~59%). IMoTepu Ha buabTpa—
o ua npynob Ha 6.Kapakybancko#t v mpyna Bepe3oBoro HoBOABHO XO—
pouo cornacylorcg ( puc.13).

C Touku 3peHud OCAOKOHAKOMIEHHMA Hauboee B&XHBIM SIeMEHTOM
pacxonHo#l wacTu BoAHOTO Gananca BONOXPaHWIHIL GBIHETCA CHPOC BO~
gbl B HuxHEE Ghped, XapakTeoHAYIOWMA [NPOTOYMHOCTE BOMNOXPAHHMIMIL K
CBH3AHHYIO C Hell HAHOCOYOepKMBAIOUIYIO HX CHOCOGHOCTH.

C6poc ponel U3 popoxpanunuu I rpymner gaensgeTcg raabHoll CTarbedl
ee pacxola, Ha, OO KoTopoll npuxoanrca 85-95% ofmero pacxona.
OH MMeeT CymeCTBeHHOe SHAYEHHE B paCXo[e BOA W3 BOAOXPAHMIIMII
Il rpynner (88-93%) u ymelbwmaercs no 58% s GanaHce CTenHOO BO—
poxpanumuma  ,Bonusbn Bopora” B ceBasu ¢ yBenMueHHeM OPYTHX CTa=
Telt pacxona (Tabn.18). [To oroit xe NpudMHE yMEHBLLIACTCH c6poc Bo-
et w3 popoxpamwmmm Il rpynmet  (63-02%). [Ipyael, Kaxk OnHHOYHBIE
{Bepesosniit), Tak u B cocraBe KacKana, COpackiBanT OTHOCHTENBHO
geGonnuoe KonudecTso soanl (24-57%). CheposarensHo, IpH Iepexone
or pomoXpamunum I rpynnel K caMeim manesm (Y rpynna), uro coor-
BETCTBYeT yMEHLUISHHI pASMEPOB BONOXPAHWIMIL, OTHOCHTE/IEHOE 3Ha-
ueHue COPOCOB BOABl U8 HHX YMEHBUIAETCH.

B kawpol rpynne BOAOXpaHHAMIL Ko3unxedT Bogoobmena (orHowe-
Hile obwema cBpoca X oBwemy Bomoema) yOBIBAET C yBeNHYeHNEM HX
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Puc,13. Ceasb OTHOCHTENBLHBIX NMOTEpb BOAbl Ha (UILTPALMIO U3 BOOO- .
XpAHAMHUIL cO cpeaHell rayGuHoi.

YcnopHble 0603HaueHHS Te e, YTO U HA PHUC.T.

cpemeil raybunn ( puc.14), Tlpu aToM € nepexomoM OT BOOOXPAHHIHIL
T rpyniel K BoOAOXpaHHTMlaM Y TPynnbl BAMgHWE MX pasMepa (B paH=
HOM Cityuae — cpepHedl ryGuHE!) Ha KOShPUIMEHT BOAOCOBMEHA yCHTHBA=
eTcsd. @To BHOHO IO yriy HaknoHa Kpth:x CBA3HU C/W: f‘(HCP) K OCH
abcuucc Ha puc.l4.

B saknioueHue oTMeTHM, YTO CTPyKTypa BopgHoro Gananca B sHa-—
uiTenbHO Gonblleil CTemeHH 3ABUCHT OT NnpuHagneHOCTH BOOOXPaHHJIHIIL
K pasHeiM reHeTHueckuMm rpynnam (prc.7), 4eM K pasHbiM NPHPOAHBIM
aoHaM, DBopHelit GajaHC npynos He MoeT OLITh COCTaB/ieH HA OCHOBE
Gonee Hay4eHHOI'o BojHOro GajlaHCa BOOOXPaHKIHI APYrHx rpyni. [Tos-
TOMY HEOBXOAHMO pacumypesHyie BORHODA/IAHCOBEIX HCCHeHOBAaHMIT ManblX
BOOOXPAHUIIALL B pasHBIX MPHUPOAHLIX YCIOBUAX.
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Puc.14. Cohsiob kospputinenTa BopooBMeHa BOAOXPAHMIHIN C HX CpenHei
riybrHoi,

ycnobBhbie ofoaHayeHus Te ke, 4uro M Ha puc..

2,4, Ecrecreeunsilt (Boccranobnenusiil) cTok
AAPery..[pokaHHOro BOAOTOKA

ITon ecTecTBenHbIM 6yneM MOHKMMATH TaKoH CTOK BOAOTOKA, KOTOPLIH
umen Gl MeCTo npu orcyrcThuu npynos, Ha ywactke Boporoka, sa-
KAIOYeHHOM MEXAY HNOTHHAMHE CMeXHEIX HPYAOB, CTOK CKAAMALIBARTCH
u3 npuroka ( MOBE@PXHOCTHOrO i BHYTPHNOMBEHHOIO) C HACTHOIO BOMO-
c6opa (Mg ), nonsemuoro Croka Ha ywacTke npyna (cToK ponuuxos
W HpUTOK PPYHTOBBIX BOA C BoaocGopa) W CTORA G NoWAand, SaHSTOM
npynom, lMpeuebperas nocnendiM B CBA3H C HE3HAYMTE/ILHON BeluYUHOMN
miowank 3epKana nOpyaa Mo CpaBHeHWIo € Mowmwankio ero sojfocbopa,
aanuuweM ypaBHeHHe and onpefefedis eCTeCTBEHHOI'O CTOKa BOJDTOKA,
obpagonaBlierocs Ha yuacTKe hpyaa, B Cle[ylouemM BHOE:

AQe=Ng+Ny+Ng (2.8)

roe AGE = ectetTBennnlt ( BocoraHoBieHHsili) CTOK C YACTHOrO BOAO-
cbopa npyna, Teic.mS; [l = NPUTOK PPYHTOBEIX BOA € TOFO Ke BOAO-
cBGopa, Thit.M,

B ypaBHemin (2.8) BCe SneMeHTbI, KPOME NPHUTOKA I'PYHTOBEIX BOA
¢ sopocBopa ( My ), onpepenens: npu cocrasiiennu boaworo Ganaxca
npynos (Tabn.14, 16).

54



[1pUTOK IpyHTOBBEIX BOO C YACTHOro BogocGopa npyAa paccyuTaH no
dopmyne I''H.Kamenckoro ¢ HCOonb3c2aHueM [OKA3AHMII YPOBH§G T'PYyH—
TOBLIX BO[ B BePXHHX CKBaHHAX, OTCTOSIIMX OT ypesa mpyaa CooT-
BercTBeHHo Ha 60 m 100 M ¥ He MCHBITHLIBAIOLMX B/IMGHHMS CO CTOPOHEL
npyna. 3a pacueTHbIe CTBOPbI MNPHHATHEl CTBOPH! IVIOTHH, [IPHTOK IpyH-
TOBEIX Boa onpefgeneH ang l-ro uMCna KaxOoro Mecgua 3a Neprom
Habmonesuit HaQ ypoBHeM IPYHTOBLIX Bod, [lo STHM [aHHEIM CocTab/ie-
Hbl pacuyeTHhIe YPABHEHHA CBA3W [PUTOKAa C IuyGHHOM TPYHTOBBIX BOJ
B bBenoit 'nuue .n ypoesem npyna. [lonuwiit koadppuunent xoppenguuu
ypapHeHHa nMHelHoli perpeccuu mia npymos Ne 4-6 u 76 cocrasiger
6onee 0.80 u Tonwko mnd npymos No 7a u 8 = cooreercreesHo 0.7% u
0.60; cpepuas kBagpaTHYecKad olwMbKa onpefeneHMs NPUTOKA I'py: TO—
BEIX BO/l B NpyObl [0 ypapHeHHsM perpeccuu — +21-32%,

' BuluMCNeHHBI{ [0 ypABHEHHSIM PErPecCHi NPHTOK PPYHTOBLIX BOL C
ponoc6opa npymos Ne 4-8 paseu B cpemuem 0.8 mm 2a roa (rabn.9),
1 XoTa Ha pogocbopax OTOENBHEIX M3 HUX HECKONBKO pasnHdaeTcd Mo
CedoHHOMY paclpenefleHnio, B LEIOM [Jld y4aCTKa KacKafa XapakTepH-
ayercsa HauGonbluumu oSHadenusmu B pecenunit (1ll-Y) ceson (37.86%
OAOBOrO NPHTOKA) M HAHMEeHBINME (10.6% rogosoro) ocenbio (1X=X).

EcrecTtpenusiii ( BoccraHoBnesusiit) cpeauuit rogosofi cTok 6.Kapa—
KyGanckol, chopmupoBaBILMHCH Ha 4YaCTH -Bopocbopa, 3akiiodeHHON Me-—
WAy muoTuHamu npypos Ne 3, 9, 10 ( puc.l), B cpemHem 3a Tpu rona
HccnenoBaHudi BogHoro 6GamasEca OpynoB kackapa cocraBui 38 MM
{Ta6n.19). HawbBonee wmHoroBomueiM 6bin 1973/74 r., korpda romo-
BOfl CTOK C ykasadsolt yacTi BogocbGopa Gbil paBed 42 MM, B rogy crok
pacnpenennerca nepasiomepHo (Ta6m.19). Haunbonbiee KonHYeCTBO BO~
OBl MpUXOAMTCST Ha oceHHe—sumumit ( X1-11) ceaocH, cocrasnga B cpen-
HeMm 36% romgoBOll BenMYMHEI, HECKONBKO MeHbliee — Ha Becenuui (11—
Y), HO B uenoMm oba cesoHA ABNIOTCA Haubonee MHOIMOBOOHEIMA B I'O—
ny. Crok co6crBenno ocenuero ceaoa (1X-X) pasen 12% roposoro.

B dopmupoBaHus TOACBOTO CTOKa Oalkil Ha yKasaHHOM ydacTke
FIAaBHYIO pofibk MI'PAIOT POAHMKOBBIe BOMBI, npeobjlafaliide Bo BCe Ce30HH!
u naowue B cpennem 74% roposoro croka (Ta6m,20). Ipyxwrosble  BoAwl
He OKA3bIBAIT 38MeTHOI'O BIMAHNAH HAa CTOK Oanku. YdacTHe CKIIOHOBOrO
CTOKAa B ODleM CToOKe Oanxu YCHUIMBaeTCs.B [eTHe-OCeHHMH Ce30H, a
BHYTUIIOUBEHHBIE BO/BI BK/IOYAIOTCH B NWTaHME [PeUMYLIECTBEHHO B
oceHHe-3HMHMI ceaoH. [lpuBepenusle B Tabn.19 m 20 pauHwie oTHocAT-

- Cd TONBKO K 4yacTu popgochopa Oanki, I'Oe PACHOJIOKEH UCCIenoBaHHBIH
Kackan npynos. [lpomans ee pasia 6.76 KM2 M COCTaBiisieT BCEro
26.4% obuweit maowanu pogocbopa 6Ganku B CTBOpe IOTHHE! Npyna Ne 9
(puc.l). [lna omnpenenenns CTOKa CO BCero Bomocbopa Ganku Heobxo—
AMMO, XOTg GBI OpPHEHTHPOBOYHO, OUEHHTL CTOK C ero BepxHel YacTH,
pacnonoxeHnHof Belme moThHbl npygoe Ne 3 ( F = 15,9 kM) m M 10
(F =2.9 kmM2). D7a yacTb BonocGopa MMeeT HeGONLUIOH YKAOH MO~
pepxsocTh (Tabil), NOITOMY OCHOBHEIM BHIOM CTOKa 30ECh SABJ1 fi=-
eTca BHYTpuNouBeHHul, Ero cpennee rogoBoe sHayeHHe aisi HeH3ydeH—
HO# wacTH BonocGopa NpUHATO papHeiM 10 MM, T.e, TEKAM, Kak Ha BO-
pocbope npyoa Ne 4,
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Tao6anurua 19

Cpepmuit roaosolt (BoccranoBnennsiit) cTok ¢ wacTHoro ponocGopa npynos
#Ha G.Kapaky6Gauckailt u ero pacnpepgensupe b romy

I nowam TonoBoit, MM Ceaonnstit ( % romoporo)

;{:;eap :?;;{c%:) "pa 1973-1974 | 1974-1975 | 1975-1976| cpemiee | X141 n-=y VI-vill | 1X-X
KM2

4 1.6 25.2 37.8 33.4 82.1 52,2 25.8 13,0 9.0
1.0 44,9 25.3 33.0 34.4 24,5 39.4 22,2 13.9
0.86 97.5 76.4 89.6 87.8 33.9 29,7 23.9 12,5
7a 0.34 74.5 71.2 87.7 77.8 31.4 36.7 21,7 10.2
76 0.13 77.9 122 98.3 99,4 29,7 37.5 20,1 12.7
8 2.0 5.6 2.2 8.1 5.3 51.7 7.2 25.6 15.5
9 0.83 78.2 52.8 54.7 61.9 32.8 33.2 20.3 13.7
Cpennee 42.4 35.0 39.2 38,9 36.3 31.1 20,5 2.4




Taénuuwa 20

Cocrasnsmomue croka (% nonumoro) 6,KapakyBadckoit

Ceson Cinocendl | CPYTPABON- Popuukopriiit | Tpynrobnift
BeHHBbIH
X111 2.8 34.5 61.0 1.8
1n=v 3.2 2.5 91.0 3.3
Y1-=YIIl 22,1 7.4 66.9 © 3.6
1X-X 127 3.3 81.6 2.6
Cpenuee 8.0 15,2 74.0 2.8

Cpepaunit rogopoil crok G,Kapaxybauckoit B cTBopax NNOTHH Npynos,
fofydeHHBIl CyMMUPOBaHMEM CTOKa C 4YaCTHBIX pooocGopoB, BoapacTra-—
eT no anume BopoToka (Tabn.2l) u cocraBnseT B cpeaHem a3a 1973—
1976 rr. ona Bogoctopa 18 mm, Ha ywacTke pacnonoxeHHs Npyaos
Ne 8 B 9 OH HeCKONBKO YMEHBLIAETCH B CBf3H C. OTCYTCTBHEM POOHH—
KOBOI'Cc nUTadKa B palione npyna Ne B. Crox, cdopMupoBaBlujica Ha
yuacTke Kackana npynos Ne 4-9, B cpeasem B 2,2-2.8 pasa 6onblle
croka Ganke B CTBOpPaXx WIOTHH npynoB sa 1978-1976 rr. (ra6n.21).
3TH COOTHOIWEHHA MOTYT OLITh HCMNO/bL3OBAaHE] I8 OlpejefleHds I'Oao—
BOTO CTOKa Dalkd 3a OTAelbHbe Iofbl NMPU H3BECTHBIX E€ro 3HAYEHHAX
nig ponocbopa Kackana,

lMepuon BoauoOallAHCOBEIX HCCNenoBaHMA HA IIpynax KacRapja coBran
c umEioM Brnaxesix et (puc,2). [NoaToMy HeoGxoammo, XoTs Gel oph—
@HTHPOBOYHO, OUEHHMTH CTOK Oalku B CpeadMii IO BOOHOCTH ol M B
roobl pasniuHoil BOOHOCTH.

CesorHLIi ¥ TOOORPOH CTOK Ha Bonocbope xackana 3a 1973-1976 rr.
TECHO KoppenupyeT C COOTBETCTBYIOIMMH CYMMaMH OCAaKkOB, 3aperHCT=
puposakupivi B KanunBonorckoit u Besol Mnure (T > 0,9), a ocobet—
no - B Tuxopeuke ( 7 = 0.97). [lomwayack NocnepHefl CEBA3BI, Mkl
onpefemun ¢ ToYHOCTHIO #22% cpenuuii muoronetsuit (1924-1976 rr.)
roaeeoit ctok ¢ pogocbopa MccienoBaAHHONO Kackans, 3Ha4eHHe KOTO-
poro fpu HopMme TIO4OBOHl Cymmbl ocagkos 566 mm (Ta6n.4) paeHO
35.2 mM, Tlopopoit cTok HauBonee mHoropogHoro 1973-74 r, npu
ofecneucHHocT 13% wua 20% poiwie cpeaHero MHOrOMIETHEro, & K Mo—
cnemnemy no sHavenuio Onusox 1974/75 r. (monynbHbll KodbbULHEHT
rogoporo croka — K - pasen 0,99, oBeclneueHHOCTE =— = 58%). 3a—
pepwanmyii ron uccnenopannit (1975/76 r.) Takke OTHOCHTCH K MHO=
rosonHoMy ( K =111, P = 24%),

Taxkum obpasoM, pacueT ecTecTBesioro (Boccranosnesnoro) ropo-
BOI'O CTOKA 34pPerylnHpoBaHHOrO BOAOTOKA, NOMHMO IO3HABATENILHOI'O
HHTepeca, HeoOGXOAMM 18 BHIsBeHHg BOAHOCTH NepHoda HMCcllenpsaHui
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Ta6anuma 21

Crox 6.Kapakybanckoii B creopax nnotur npynob (1973-1976 rr.)

Cpemuuii ropoeofi cTok

Cpepuuit rogoso#t cTok

ﬂno%m: 6 (h ) c Bopocbopa kackapna, '
Homep npyna gﬂaﬁ“' L 2 F MM k AF id_t_.
Kb — _p N0 BOOHOMY | MO HAmosI- hF hA-F
6anancy HeHHIO
(hype) | (hyp)
3 15.9 159.0 10.0 - - - -
4 17.5 210.4 12.0 32.1 51.1 2.7 1.60
5 18.5 244.8 13.2 33.0 47.6 2.5 1.44
6 18.3 320.3 16.8 46.6 37.8 2.8 0.81
Ta 19.7 346.8 17.6 49.4 41.6 2.8 0.84
76 19.8 3569.7 18.2 51.1 46.1 2.8 0.90
8 24.8 399.3 16.1 35.6 33.9 2.2 0.95
9 25.6 450.7 17.8 38.9 38.8 2.2 0.99




poasoro GanaHca npynoe. Ma Tpex ner HaGnopenn#t- gpa (1973/74 n
1976/76 'r.) oTHocaTCH K rOf&M C MOBLILEHHON BOAHOCTBIO KM OOMH
(1874/75 r.) cooreercThyer nepuoay cpeaHelt BommocTH, KospduumenT
BapuaukM rofloBoro croka ¢ pogocBopa kackana 3a 1924-1976 rr, He-
Be UK (CDE 0.18) Bnerogapsi GonbiloMy Y4ACTHIO B ero PopMUpPORaHKE
poaunkoBeix Boa (Ta6n,20). PasnocTHas MHTerpanbHas KpuBas rogoBok
CyMMBI .ocaakob ( puc,2) B To e BpeMst XApAKTEPU3YeT W LHMK/IHYHOCTH
CTOKA BPeMEHHBIX BOAOTOKOB B BepXOBbsX p.EH B CHIy TeCHOTHI CBsidH
Mexay STHMH 3/IeMeHTaMH, '

EcrecTBeHHBIt CTOK BOAOTOKA HEpegkO' OlpefefqloT 110 HAMNO/HEeHHIO
npyHoB KaK CyMMy @apery/iupoBaHHOIO CToka BomoToKa (cBpoc Bomsl
ua upyna) M o6BRMAE eKerofHblX UIBATHR U3 ECTECTBEHHOrO CTOKA,
ouenusaemoro b gonsx (0,8-2.0) ofwema npyna (mexeHHoro ik o6—
wero). Ecan ary ponwo npumare pasuoit 1.0, & 3a pacyeTHBI NpHHATH
ofbeM NpynoB, COOTBETCTBYIOWME cpeaHeMy M3 HanGo/bIUHX ypoBHef
3a 1973-1876 rr., To oKaXeTCs, 4HTO eCTeCTBeHHbI# crok 6ankH, Bbi=—
YUCTIeHHBIR [0 HANOVIHEHMIO NpyaoB M Meroay BoaHoro Gananca, pasyiu=
yaercs (7Ta6n.21), Hambomsume pacxoxpenusi (mo 44-60%) orsocsres
K CTBOpaM [IOTHH BepXHHX NPynoB kackana — Ne 4 u 5  u o mepe
YBeNUyeHHs] 4HCMAa NpPYyAOB yMEHBLIIAKTCSH.

B aaxniouenue oTMeTHM, H4TO BHYTPHMIOHOBOE pacHpe/e/leHHe 3ape-—
rynupoBaHHoro croxa (rabi,9) oTaMuaeTcs OT TAKOBOIO eCTECTBEHHO~-
ro (r1abn.19) Gonblieit HepaBHOMEPHOCTLIO B I'ofy, 06yCNOBIeHHOR pe~
MHMOM SKCHmyaraumu npynoB., HanbGonbumii ecrecTpeHHbI# cTok Ganku
AMEEeT MECTO B ocCeHHe-3HMHUl ceson (X1-ll), a saperynnpoBaHHbil =
pecuot (11I<Y). Ilosromy H3yuYeHHe TONBKO 3aperynMpoBAHHOI'O CTOKA
He [gaeT [PeACTABMEHHS O ero peXHMe B eCTeCTBeHHBIX YC/IOBHaX.

2.5, Ponb npynoe B perynupoBasHi MeCTHOI'O CTOKA

Ewe no menasHero ppeMeHi MMApo/iordd He pacnonarajna Heo6xoan-
MBIMH CBEISHHAMH O CTENeHH pPerylHpoBaHHs M HCKAaXeHWR MeCTHOro
cToKa npynamMM W BOAOXPAHWIHIIAMM B pA3NH4HBLIX NpHPOOHBIX paloHAX.
K.Il.Bockpecenckum (1858) 1 O.H.Bopcykom (1955, 1957) Brepssie
YUTEHO BNHGHHE NpYAOB HA CTOK MAMbIX pek KxHoro 3aeBomkbsd, Mon-—
paBuu, YxpadHsl u Bceft JlecocTenHoM M cTendoil @oH eBponeicro
teppuropin CCCP. PeaynbTarsi STHX WCChaenoBaHnit Neryii B OCHOBY
METOANYECKMX peKomeHpaumit, paspaboraHHeix ['napomeTeocnyxOol
{ MeTopuyeckue ykasaHud..., 1953, 1958).

O6beM 3agepxaHHOro MNpyaamu CTOKA (WELK ), onpepensoul ux
perynupyiomy pofb, paBeH PasHOCTH MeXOy eCTeCTBEHHbIM M 3apery-
IMPOBAHHBIM CTOKOM BOJOTOKA, T.e, '

W%= Qe - B (2.9)
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Tuaubnumpma 22

Perynupyomas cnocofHOCTb NpyaoB M ymeHbIleHHE TOAOBOTO CTOKa 6.KapakyGaHcKoii
aa cYeT GeapoaBpaTHBIX noreps na npynos (1973-1976 rr.)

O6wem Bul- | 3aperynn- | Fogosolt crok Gan- Koadxpurn—
Eeapoasparusie norepu Ha
we pacnofno—| popaHHbIA KH, TbIC. eHT yMeHb-
Homep = S| W npynos
HMEeHHBIX CTOK B ax ax weHns
apyna p ' ecte- |aanep-
npyaop craope mio- - | e Qe |EW cToka
(EW), THHL npypal o —— % % E(M‘D), EWU-0)|SW-0)| B W-0)
THIC, (C), Thic. M3 Q W sl
(ZQe) | (EWo) M 1 EQp | SW, | EW
4 46.6 35.3 51.3 16.0 31.2 34.3 13.3 0.26 0.83 0,28 0.74
5 62.8 61.0 85.8 24.8 28.9 | 395 20,7 0.24 0.84 0.33 0.76
6 128.5 2.4 161.3 158.9 98.5 | 123.6 51.0 0.32 0.32 0.40 0.68
Ta 145.9 12.1 187.8 175.7 93.6 | 120.4 58.3 0,32 0.34 0.41 0.68
76 147.7 33.6 200.7 167.1 832 | rIsil 59,7 0.30 0.36 0.40 0.70
8 169.8 31.3 211.3 180.0 85.2 | 106.0 4 | 0.34 0.40 0.42 0.66
9 230.3 30.5 262,7 239.2 88.7 | 103.8 84.4 6.31 0.35 0.37 0.69




[Mpynamu Ne 4-9 na 6.KapakyGaHucko#t B 1973-1976 rr. B cpeanem
aapgepxuBajocs 89% ecrTecTBeHHoro rogosoro croka Gankm, cpopmu-
pOBABLIErOCH HA yuaCcTke pasaMmeumenns kackana (Ta6m.22). Ipu sToMm
BepXHHMH Npynamu Kackaga — Ne 4 B 5 = perynupyercs bcero 29-31%
ecTecTBeHHOro cToka. Biaronaps Hanuuuio B Kackage 6Gonbuoro npyana
Ne B 3apery/nupoBaHHOCTbL -~ eCTeCTBeHHOro CToKa GankM pesko BO3pac-—
raer (98.5%) M ocraeTcs NOCTATOYHO BHICOKO# [0 KOHLA Kackana
(Tabn.22). 3apepwasdpii npynamMd oOGBEM CTOKa TOBKO Ha BepXHeM
yuacTke kackapa (mpymer Ne 4 u 5) MeHbile ofbema NpynoB MpH Cpef-
Hem HauGonbileM ypoBHe 3a 1973-1976 rr., HMxe NO Kackany OH He-—
CKO/IbKO MpeBbillaeT o6beM NpynoB.

He Bcs Bopa, 3agepkaHHag NpyAamH, pacxogyeTca Ha GeaBoappaT-
HEIe MOTEepH (er ), onpepengionye CHUXEHHE CTOKA BOOOTOKA B CBs—
3u C ero akkymyndauueidi B npyaax, QTH NOTepH CKNaObIBAIOTCH M3 pas-
HHILI MeXAy MCNapeHHeM C BO[HOH [OBEPXHOCTH H CYIIH (MC ) u za-
Oopa BOOBI HA XO3AHCTBEHHbIe HYXABI, T.e,

Wo=W-N,+3=1-0-MN,+3. (2.10)

B cegau c HesHauHTenbHoO# aoneil sabopa Boael B pacxogHofi 4ac-
TH pooHoro Gananca mpymoB (Tabml4, 16) B Manoll BenuduHO} CTOKa
C nnomagd, 3aHATOi NpyaoMm (ﬂ ). 3THMH 327leMEeHTaMH B ypapBHEHHH
(2.10) moxnO npexeGpeds,

BeaBo3BpaTHE® [OTepH BOAb W3 (PYNOB KacKaga (2 M-0)/2Q )
g cpenHeM aa 1973-1976 rr. cocTeBnani 24-34% TrOQOBOro ecrecT-—
penHoro croka Ganku (Ta6m.22). KoappuumenT yMeHBIIeHHsS roaoOBOTO
croka ( R ) 3a cuer 6esBo3BpATHEIX NOTepb BOMABl M3 NPynoB ONpe—
pensieTcs rIo bopmyne

RQ= —fﬁL. (2.11)

Ero sHayeHde ang yyacTka OGanku B npegenax HCCieNOBaHHOI'O KacKa—
na pasho 0.66-0.76 (Ta6n.22) M nNpakTHYECKH CoBNAafaeT C AaHHEIMK
O,H.Bopcyka (1957) mna teppuropun CepepHoro Kasxasza (0,60-0.70).

Ha 6GesposppaTHele NMoTepk B npefefnax Kackaga pacxogyercs oT 32
no 84% sapepxaHHoOro npynamu croxa Ganku (Ta6n.22, rpada 10),0T-
HOCHTE/IbHBIE TIOTEePH CTOKA NOCTUraloT HauGonbllerc 3HAYeHHs Ha yda-—
CTKe pasMemeHna npyooB Ne 4 u 5 ¥ B cpegHem paf19 KacKaga coOCTab-—
naor 35% sanepwkanHoro mpynamu croka. [losromy KackagHoe pasme-
leHKWe Mpyaoe CnocoGCTBYET He TOMBKO YBENHUeHHIO 3aperyHpoBaHHO-
CTH CTOKa 6Gallki, HO H yMeHblleHHIO 6Ge3BO3BpaTHBIX MOTeph CTOKA.
Ilpn ypobHe, paBHOM CpeaHeMy M3 HaHOObWKMX HaGnoaeHHeIX .B 1973-
1976 rr., 6eaposppaTHEle NOTEpH COCTaBNmoOT BCero 28-42% obrema
npynoB (rTa6n.22, rpapa 11), CnepoBaresqbHo, NpH ONEHKe CTeNeHH
CHMXEHHUA CTOKA 3a cueT 6e3BO3BpATHHIX MOTeph B PACYET HYMXHO MpH-
HUMATL He BeCch 0ObeM NpynoB, Kak 3TO OOBIYHO OeNaeTcd NpH OLeHKe

61



aaperynMpoBABHHOCTH CTOKa, @& Tonkko ero uacte (0,3-0.4). Mubimu
croBamu, HEOBXOOMMO OT/IMYATE 3APery/IHPOBAHHOCTE CTOKA NMpynamMH
OT CTeneHH ero CHWXeHHs 3a cueT GeasoaeparTHeiXx noreps (lUuxknome—
uos, 1876).

l'napa 3 B3BECH M ONOHHBIE OTNOXEHWUA [PYIOOB

B peaynbTaTe SKCNEOHIHOHHOrO OBCNenOBAHMS NMPYAOB OKA3aNHCh
[OBO/MLHO XOPOIIO M3YYEeHHBIMM HX NOHHEIX oTnoxeHnns (obmas macca,
PpusHKO-MexaHuyeckue csoficTea), B To ke BpeMs HCCiefoBaTENSMH
HeOCTATOYHOE BHHMAHHE YHeNaNoCk OleHKe TOYHOCTH H3MepeHHOro
o6BeMa OT/IONEHHH, omnpenefleHHI0 cpeaHeil WIOTHOCTH M HU3YYEHHUIO XH-
MHYECKOI'0 COCTABA MOHHBIX OT/IOKeHHH, [lo mocneaHero BpeMeHH OC—
TaBanuCh TAKXe HeH3Y4YeHHBIMH B3BeCH NpynoB, €C/H He CHHTATH OT=
AeNMbHBIX HAMepeHHH MYTHOCTH Boabl, cBpaceipaeMoft H3 BogoeMmos, [To=
aTOMYy npH HMCCnenoBaHuM npynob Ha 6.KapakyGaHcko#ft aTHM Bonpocam
yaeneso ocofoe BHHMaHMe,

-

3.1, Bapecu npynop

Hayuenue Bapeceit Bomoxpanunum HeoGXOAMMO K&K WIS COCTABIGHHUSA
ceOMMeHTAUMOHHOro Gananca, TaK W IS OUEHKHM KAYeCTBA BOMbI, WC—
nonk3yemo#t ans opowenus, BONOCHAGKeHHs H APYTHX uenefi,

B komnnexkc mnonepwix paBor no usy4eHuio Bapecefi npypos Ha 6,
KapakyGaickolt Bxomunu pexumMHble HaBGMoOAeHHs  HAA MYTHOCTHIO 0=~
BEePXHOCTHOI'O CNOS B NMPHNNOTHHHOW YACTH NPYyAOB K CBEMKH MYTHOC=
TH no axparopuu npynoB, PexuMusie HaGnoneHUs BRINOMHANHCH HA MO=
crosHHoll Beprukanu, [1po6bl Boawl orupanuce 3-5 pasz B Mecsu obb-
emom 0,5 n, Brinenenue HanocoB M3 npobp NMPOM3BOAWIOCE ee (HIlb=
TpoBasMeM CHaYana Hepes O6GymamHelfl pUALTP, 8 38TeM Heped Memb-
panuuift puneTp Ne 4,

CreMKM MYTHOCTH [e/IWIHCHL HA feTankHble W CoKpawenHpe, Bo
BpeMs. AeTANbHBIX CBeMOK Ha KaAoM npyay BeiGHpanuch 5-8 beprh-
kane# (3 PepTHKanM -~ B NPUIVIOTHHHOM HACTH MPynA, OCTANBHEIE = B
c'rpemueaott). a BO BpeMs COKpAUEHHBIX ~ 3 BEPTHKANH B CTpexHeBO!
yacTu npyaa, [pu raybuse peprukanu Gonee 0,5 M npober orBupanuck
¥y NoBepxHOCTH M aHa, B obmef c/10XHOCTH HA KAXAOM NPYyAYy BBINON-
Heno or 8 (npyn Ne 4) no 19 cwemox myrnocru (1867,23), Ha ocho-
Be AHA/IH3A ABHHBIX CBEMOK YCTAHOB/IeHO, HrO MYTHOCTbL NOBEpPXHOCT—
HOr'C CNos BQABI HA NMOCTOAHHON BepTHkanu B CpeaHeM Mig BCeX npy-
[OB Kackana papHe cpegHeli MyTHOCTH nopepXHocTHoro cnos (ra6n.23)
U HeCKONpKO MeHblle AOHHON M cpenHeli MyTHOCTH BOAul B npyay, Me-
KOy CpepHeli MYTHOCTBIO BOOBI B Npyay W ee SHAYEHNeM HA IOCTOdH=~
HOfi BepTHKANH CymecTByer TecHas cBasb (7 >0,8), nosromy pexum-
Hble HabmIOOSHMA HAAQ MYTHOCTLIO BOAB B MPUIVIOTHHHON HacTH NpynoB
OTpaxaioT MaMmeHeHHe cpemHefi MyTHOCTH B BodoeMe,
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Tabnuua

23

MyTHOCTE BOAB! npynos Ha 6,Kapakybanckoit (19738=1976 rr.)

MyTHOCTE BOLEI, /M3

[TapHble KO3dhHIUHEHTH!

Homep | Hucao i e

Gadn ok CcpenHsig | cpenHss cpeaHgsa NOBEepPXHOCTHAH ID,
( P ) | noeepxsocr— | nomnas HA NOCTORHHOM e

Has (/33) Be PTHKAMH - - - fu

() Py |Puee | TPps | TP

4 8 47 47 43 40 0.99 | 0.99 0.96 1.17
5 19 65 85 64 69 0.87 | 0.96 0.96 0.94
6 19 63 64 63 72 0.98 | 0.97 0.94 0.88
7 18 53 37 66 39 0.73 | 0.96 0.42 1.36
7a 15 52 54 49 54 0.92 | 0.93 0.92 0.96
76 | 15 125 114 137 1o 0.8 | 0.99 0.06 | 1.14
8 18 84 01 83 92 0.98 | 0.97 0.94 0.95
9 19 107 107 108 102 0.95 | 0.98 0.82 1.05
Cpennee i5 72 ) 72 1.04




Tab6bnuua 24

MyYTHOCTEL NOBEPXHOCTHOr'O Clos Bofb! (B r/m3)
B NPHINIOTHHHOW 4MacTH npyaos kackaaga Ha 6,Kapakybanckoit

CeaonHnag I‘ono-u CeaoHnHas
ng x1- | = | vi-|1x= [saz [ x1J -] vi- [ix- |romo-

BT vy |ym | X 1 l y|vin|X |eas

IMpyn Ne 4 [Tpya Ne 76
1972-1973 - - = 28 = sl =} 98 | -
1973-1974 32 | 87| 42 | 28| 35|40 |62 |109 | 56 | 65
1974-1975 29 31 | 58 85 41 (|52 |60 | B9 | 72 | B1
1975-1976 28 | 35 |111 | 96| e2|[35 |92 (194 | 80 | 97
C pennee 30 | 34| 70 | 52| 45({42 |71 [124 | 78 | 75

Mpya Ne 5 Mpyo Ne 8
1872-1973 - - |101 56 - |- |- [|167 [165 | -
1973-1974 40 | 31| 53 | 38| 41 ‘42 37 | 53 | 50| 45
1974-1975 45 | 377 | 61 53 l 43 (45 | 87 | 97 64
1975-1976 21 | 838|115 | 110 | 64({48 (58 [163 | 64| 82
Cpensee 35 | 85| 8 | 66| 5344 [47 |118 | 04|72

Mpya Ne 6 [Mpya Ne 9
1972-1973 - - - 269 - |- |- o7 88| =
1973-1974 63 | 72| 70 | 70| e8||50|41| 76| 78| 65
1974-1975 83 | 59| & |110| 81|46|40]| 76 | 70| 56
1975-1976 73 | 62 |175 | 186 | 115(|49 |72 (180 | 58| 76
Cpensee 73 | 64 |108 | 159 | 94|48 |51 | 95| 74| 65

Cpennasd rofoBas MYTHOCTH BOMbl B INPHIVIOTMHHON YacTH Npynos
Kackapa Konebaetcsa or 45 pgo 94 r/vS  (Tabn, 24) ¢ HAHMEHBLUIKM
aHaueHueM B npyay Ne 4, rpe ocBeT/ieHHK BOObl CHOCOGCTBYIOT 3apoc—
4 noABodHON pacTtHTenkHocTi., [Ipyay Ne 6 cBoficTBeHHO paspuTHe BeT-—
poBOro BOJIHeHMf, NPHBOARIIErD K BaMyUYHBAHMI NOBEPXHOCTHOIO G0
OTVIOMEHHUH W MOBBLILEHHIO MYTHOCTH pofbl, Haubonbmag MyTHOCTE Ha=
6mopanace B 1975/76 r,, cocraBngas B oTOeAbHBIX npynax 62-115 r/m3.
BHyTpHroaocBoe HaMeHeHHe MYTHOCTH [PYyAOBOH BO[b! XapakKTepuayeTcs
ee HaubonNBWUMKM sHaueHuamu B neTauil (Y1-YUI) ceaon (Ta6n.24) n
HAHMEHBWAMYE — 3umoo ( X1-11).

64



Bapecn npynoB B auMHMit MepPHOA NPeaCTaBNsIOT I'MaBHbiM o6 paac
OCTATKM B3MYYEHHLIX C OCEHH JOHHBIX OTTIOMEHUN M MMOYB, CMBITHIX
npwierawolix CKAIOHOB MO3AHHMH AOXAOAMH. MyYTHOCTE BoObl BecH
NpaKTHYeCKH He OTNHY&eTCs OT ee 3Ha4eHHi B 3uMHM nepron ( Tat
24), nockonbKy NHTaHHe MPYAOB OCYLECTBSeTCH [IPeHMYLeCTBeH
rpyHTOBO-DHNBLTPALMOHHBIMH BooaMi, a B3Becu obpasyloTcd 3a cu
pasMbiBa Geperop, j10ka ¥ MAOTHHB. HEKOTOPOMY YBENHYEHMIO MYTH
CTH BOfbl CHOCOGCTRYyeT TagHMe nbAaa, codepwauero go 100-560 r/
30/0BBIX HAHOCOB., JieTOM codepXaHHe B3Becell NOCTHUraeT MAKCHMY)
B roay, a B uXx (GOPMHPOBAHHH Y4YACTBYIOT NPOAYKTH CKIOHOBOrO CME
Ba MO4YBbl BO BpeMs NMBHeH, BIMY4YMBAHHS [OOHHBIX OT/OXEHHH H Mpt
oykuua puromnnankToHa, OCEHBI npu TeX Ke, Yro M 7I@TOM, MCTOYH)
Kax ocanxkoofpasyioumero marepHana, HoO MeHblleM ofbeMe ero mocTy
feHds B BOAOEMBI, COOEpWaHHE B3BeCell CHHXAaeTCH,

Pacnpenenenue MyTHOCTH [O ANMHe NpyaoB Ong GonbLHHCTBA }
HAX XApaKTepHu3yeTCcd ee yBe/lHYeHHEeM MO HanpaBAeHHI0O K INIOTHE
(Ta6n.25), yTO CBA3aHO C NOCTYNAeHHMEM MNPOAYKTOB BeTPOBOIO B3Mj
yuBAHHHA NOBEPXHOCTHO'O CMOd OT/IOXEHHH B OTKPBITYIO HACTB NPYyaAC
H pasMbIBOM MNMOTHHEI, CpenHee COOTHOWEHHe MeXOY MYTHOCTBLIO BOL
B BepxoBbe Nnpynoe Ne 5-8, 0BkIuHO 3apoclieM TPOCTHHKOM, H MYTHC
CTEw B WX NPUIVIOTHHHON wacTk cocrasinser 0.68-0.84 (ra6a.25).
npyay MNe 4 ocBeTneHHIO MOTOKA M0 ANHHE BoAoeMa CHOCOGCTBYeT MOL
BOOHAS PACTHTElbHOCTb, CAEPKHBAallasg B3MydHBaHHE [OHHBEIX OTIIOXE
HElt, YMeHblleHHe MyTHOCTH Mo anuHe npyna Ne 9 ofycnoeneHo uac
THYHBIM OT/IOMEHHEM NpPOAYKTOB B3MYHMBAHMS [OHHBIX OTIOKeHWHE, OO
pasoBaBIIMXCH B BepxHei Heaapocileji 4acTH npyana, [0 NyTH HX nepe
MewmeHus K mioTHHe. B cBgau co cnaboif NpoTOYHOCTBIO npynoB Gonb
Wyl0 YACTh rofa pacnpesefleHHe MYTHOCTH 0 MX AKBATOPHH Olpefe
ngeTcsd rnaBHeiM 06pasoM pA3BHTHeM BeTPOBOr'O BOJHEHHd,

MyTHOCTE BOAbl B npubpexHofi YacTH NpynoB o06bIYHO Gonblie, Ye)
B CTpexHeBOH, 38 CYeT pPA3BHUTHSl 3[eCb BETPOBOr0 B3My4YHBAHHS [IOH:
HeIX oTnoxeuuit, [lo uamepennam E,A.JOnusa, pponsbeperopas mnoJoc
MOBLILIEHHOH MYTHOCTM Boabl Ha npyay Ne 8 npu  CKopocTH BeTp
3-7 m/c. umena wupuny 5-15 M, MyTHOCTb Boasl Ha paccroguun 0.5
1.0 M ot ypesa pmocrurana 1.0-1,9 Kr‘/Ma. ymeubwascs pao 0.1-0.
kr/M3 B 10 M oT ypeaa. [Ipy Takux HebGONMLIKMX CKOPOCTHX  BeTp:
B3MYUYMBAHHIO TMOABEPra/liCk TE€ YYACTKH OHA, rae riybuHa Bompl 6bin
meHee 1 M.

Bapecu npynoB cogepkar B cpenHem oT 22 go 38% (rTa6m.28) op
FaHiyecKoro BemecTBa (moTeps npH NpoKanuBaHMK) , KORUYECTBO Ko
TOpOr'c BO3PACTAET C yMeHblleHHeM KoshduumesTa BoacoGmena (77
-0,80). HaumeHbwHM copepkaHne OPraHHYecKoro BemwecTbBa GbiBae
nocne BCKPHITHA npynos (anpens), Koraa moa BAMAHMEeM BeTpOBOD
nepeMeMBAHKA BOMOHON MAaCChHl H CTOYHBIX TeyeHUH HHTEHCHBHO MHHe-
panuayloTcd ero OCTATKH, COXpaHgBlIHeCs B TedyeHHe 3MMHeET0 nepuoa.

Mo pnauneim  E.A.J0nuHa, Mexanuuecknit cocTap pBapecel, oTobpah-
aeix u3 npyaos 1 Yl 1975 r., xapakrepusosancs NpedMymecTBeHHbBIN
conepxannem uyacTull Gonee 0.005 mm (73-94%), xoTopeie BRmOUAaN:
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Tab6baonuna 25

Mamenenne MyTHOCTH BOOBR MO MimHe npypob Ha 6.Kapaky6aunckoit (1973-1976 rr.)

CpenHas MyTHOCTL BOH, /M3

[Tapusie KO3hPUUMEHTH KOpPpelauuu

Homep Yucno
npyna CheMOK tpyna ¥ IHOTHHLI B BepXo- _é_
kil 2 Bbe(f\«,) Pipo "Pifs T)nozfa /2
4 16 66 53 & 0.90 0.97 0.82 1.55
5 19 65 70 59 0.94 0.92 0.88 0.84
6 19 63 76 52 0.93 0.75 0.57 0.68
7 18 53 59 40 0.71 0.80 0.46 0.68
8 19 95 95 66 0.94 0.52 0.40 0.69
9 19 107 g3 122 0.94 0.96 0.88 1.31.
Cpennee 75 74 70 0.95




Tabnuumua 26

CpenHee copepxaHHe OpraHMYeCKoro BeiwecTsa (NOTepH NpH Npokanubanuu, %)

BO B3Becsx npynos Ha 6.KapakyGauckon (1973-1976 rr.)

Hucno Cpennee
Mecsan Ne 4 Ne 5 Ne 6 Ne 7 Ne Ta Ne 76 Ne 8 Ne 9 | ona kac-
- CBEeMOK

Kaga
n* 2 30 38 39 34 40 42 37 40 37
111 2 28 24 46 41 60 18 12 30 35
1y 1 13 2 7 1 (2) 3 1 (1) 4
Vi 2 40 30 33 25 27 18 30 32 30
Y1l 2 46 30 31 15 31 21 20 20 27
Y1l 1 23 22 24 - 27 22 19 18 22
C pennee 32 24 38 27 35 22 23 26 28

*
[Ipynsl NOKPBITEI NbOOM.




29-89% oprasnyeckoro pewectba, Yacrtuuer kpynioctsio 0,001-0,005
MM comepkaT oT 12 go 100% oprasyeckoro BelecTBa, a 4ACTHLLI
menee 0.001 MM - ot 50 mo 100%.

3.2, CpapHHTeNnbHAm XapakTepHUCTHKA MYTHOCTH BOAbI
BONOXPaHHHLI

HanBonee conocrasumoll siBNgeTCHa MYTHOCTL BOAbI B MNPUIVIOTHHHOM
YACTH BOOOXPEHH/IMIL, KOTOpas Bo3dpacTaeT [pH Nepexoae H3 [/1eCHOMH
3OHBI B /IECOCTENHYI0 H cTenHyi© (Ta26/1.27) B COOTBETCTBUM C HaMe-
HEeHHeM MYTHOCTH HANOJHSIOWMX HMX BOAOTOKOB. MYTHOCTb pew4HLIX
BOA, MOCTYMAIOLWMX B BOAOXPaHW/IMIIA  BOIDKCKOro Kackana ( necuas 8o-
Ha), He npepuiwaer 25 r/m°, B soHe pasMmemenus KyiiGsiweecxoro u
HosocuBupckoro Bopoxpauuinul (necocTenHag acoHa) OHAa COCTAB/ISET
500-1000 r/m° u yBenuuupaetrcs no 1.4 Kr /MO Yy BpeMEeHHBIX BOOOTO=
KOB, HAaMOMHAOIHX BogoXxparnunniue Bopmenckoe #  Ycnenckoe, Myr-
HOCTL CTENHLIX PpeKk M BPeMeHHbIX BONOTOKOB nNpepbliaer 2 xr‘/M‘gT n
yMmetpuwaercs Ao 0.5 kr/mM°, ecnd BOOOTOKH aaperynHpoBaHbl NpyAami
( Bogoxpanunue ,Bonusu Bopora”).

H auGonbiueil” MyTHOCTBIO XAPAKTEpPH3YKTCH Mansie BOAOXPAHMIHLIA
necocrendofi (Bopuenckoe, Ycneuckoe) # crenHo#t (Kapdky6aHCkiit
Kackan) 3oH, 9Tomy cnocobcrByeT Gonbiuag MYTHOCTH CK7IOHOBHIX BOf,
‘BOOOTOKOB, Hebonbluag ANMHA BOAOeMOB, B Npefefax KOTOPOH He yC—
[eBalT 0CeaaTh MNOCTYyNalollie HAHOCHI, ME/KOBOAHOCTL CAMHX BOMOE—
MOB, 0OyCMOB/IMBAKLIAH PASBUTHE BeTPOBOrO BO/IHEHHS M CBA3AHHOIO
C HMM B3MYUMBAHHA [OHHBIX OT/IOMEeHWH, pasMeiBa GeperoB W INIOTHHBI.
Cpennsig rogoBas MYTHOCTE BOAbl B NPUIVIOTHHHON 4acTH NpyAoB Ha
6.Kapaky6anckolt 3HaunTennHo GoAbLE MYTHOCTHM Boawl, cbpackiBaeMoit
M3 H3YYeHHBIX HamH Bopoxpauunum [lpegkapkasbsg — OTKa3HEHCKOTO M
,Boneun Bopora” (Tabn.24, 27), a Takke 3aperynMpoBaHHBIX  peK
Aszoeo-KyGanckoi paBuuubl ([1pwiTkopa, 1973a). Bopoxpauunuua Bop-
lIeHCKOe H YCHeHCKOe MMElT 3HAYATeNBbHO GO/bLyI0 MYTHOCTH BOOBI
B NPHMNIOTHHHOH 4acTH, YeM paclolloKeHHOe B TOi ¥e 3soHe KyiiGei-
WeBCKOe BoaoXpasunulie, 0coGeHHO BECHOl, Koraa OHH NONy4alT M3
pyuseB Boagy ¢ myTHOCTBI 10-25 xr/mM> (Nlonarun, 1961, 1063).

MY'I‘HOCTb ManelXx BOOOXPAHHWIKUL B TedYeHHe OTOelIbHBIX Ce30HOB
noaeepraeTcs OonbWHM H3MeHEeHUIM nog eiAAHMEeM 3MMHHX O’I'TEI'IQHQﬁ.
BeINAfapiMX MeTHHX 7/HUBHEeH u B3MYYHBa&HHHA AOHHBIX oTnoxeHuit, B ne-
pMon MeXxAy OTTeneflgMH NPOHCXOOMT [OOBO/LHO GLICTpOe OCBeT/eHHe
BodBl B pesy/nbTarTe ocaxpaexus Hapocoe, Hanpumep, norenneune ¢ 6
no 11 mapra 1958 r. Belabano nocrynjieHse B BopueHckoe Bomoxpa-—
HunEme GONBWOro KOMMYECTRA HAHOCOB, MOBEICHBUEIO MYTHOCTL BO OBl
B ero NpUI7IOTHHHO# 4YacTH 12 mapra po 78 r/M3, KoTopada yxe 31
Mapra chueunack g0 2 /M3 (Jlomatau, 1961). B cesan ¢ HeGonbuoft
MAHHONH MAanblX BOOOXPAHHAMW MYTHOCTE BOOBI B HX MPHMIOTHHHOR 4Ha—
CTH pear‘ﬂpye'r Ha pCe H3IMEeHeHHH MYTHOCTH OCHOBHBIX BOOOTOKOB.
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Ta6nanuuma 27
Cpenusisi MyTHOCTE Bombl (B r‘/Ma) B O3epHOli YACTH BOOOXPAaHMIIMLIL

Homep Bomo-
XpaHAnua [Tpuroxa | CGpoca 3uma Becuna | Jlero Ocesb Herounnk
(tabn.7)
3oHa Talrps U cMellaHHBIX JIeCOB

1 21 22 2 6-24 34 4-2 3ummuosa, 1974

2 22 19 2-3 8-20 6-4 2-4

3 20 7 1-2 1=10 2-8 2-50 3umuHoBa, 1963, 1967

Bl 10 4 4-8 20-30 2-16 4-16 BuHorpapgopa, 3penbiureiid, 1971

5 80 8 3-8 20-40 3-9 6-10 BumHorpanora, 1973a

JlecocTenHaa aoHa

6 - - 5-15 30-60 | 10-20 | 10-20 Liu pokos, 1961

7 1440 67 10-20 100-360 20-30 - JNlonaruau, 1961

8 1390 24 10-20 100520 6-17 - Nonarun, 1963

15 435 o - 25-75 10-80 | 20-40 Jlvicenro, 1968

CTennag 3oHAa
21 550 15 15 15-22 - - [puiTkoBa, 0naux, lllexoBuos,
1971
99 2500 22 20-25 35-60 30-60 20-50 MpeiTkoBa, KQoua, 1973
T'opuag obnactb
30 2010 60 I 1=12 8-31 | 8-31 I 1-12 TapBepnuen, 1974, 1978




CeaoHHoe paclnpefile/ieHde B3Becejl B BONOXPAHHNMIAX 3aBHCHUT  OT
pasMelleHnMs BOAOEMOB B TOH MM HHOH npupoaHoii 3oHe, B Bopmoxpa-
HHUNHAX 71IeCHOlf M necocTennofl 30H MakKcuMmanbHoe cCoaepxaHie B3pe~
ceji cBA3AaHO ¢ BeCeHHMM NonoBoabem pek ( Tadn.27), nocrapnfiouux B
3TO BpeMsi OCHOBHYIO Maccy HaHocoB. J/leToM OHO 3aMeTHO CHHXaeTcH
C yMeHblueHWeM HX NpuTOKa K3 pek, Hekoropas yacTe Bapeceil B 2TOT
nepuon obpasyercs 3a cueT abpaauu 6GeperoB M aHAa BOAOXPAaHMINLI,
paspuTHs  puTomnaikToHa, QCeHBIO UX ConepKaHWe YyBelHYHBaETCH B
CBg3H C BbINAJAIOUMMH OOXIOSMH, BBISLIBAIIIAMHA NaBoAKH Ha Hebonb-~
WX pexax, M wropManmi, HanMeubiunm cogepxaHneM Bapecell Xapak-
Tepu3yeTcs 3UMHHI. Ce30H! BOAHAs Macca BOOOXPaHUMHKL COOSPKHT Te
B3BeCH, KOTOphle COXPaHMIMCL B Heff ¢ ocenn, B oTnuuMe oT Bopmoxpa-
HHOHW J1eCROH W NlecocTenHojft 30H B BOAOXpaHHIHIIAX CTeRHOH 30HBL
HanGoMNbllag MYTHOCTE BoAbl HaBnmwpaercs netoM (Ttatn.24, 27),6naro~
Aaps NOCTYMNEHUIO NPOAYKTOB JMBHEeBO#  SpO3HM CO CK/IOHOBBIM H ped=
HBIM CTOKOM, @ TaKKe pas3BHTHIO GeperoBoli W OOHHOW aGpasui,

Taxkum o6pazoM, Ce30HHOE ColOepXaHHe B3Beceji B BOOOXPAaHHMKILAX
B SHAUMTENBHOR CTeleHW corjlacyeTcsd C Ce30HHBIM HM3MeHEeHHeM MyT—
HOCTH BOb! OCHOBHBIX BOOOTOKOB, HANOJHAKUWKX BOOOXPAHUIHIIA, a 30—
HANBHBIH XapakTep cofepXaHHMa B3Beceill B BoJOXPAHMIHKLIAX OOYCIOBIEH
30HAMNBHOCTBI0 MYTHOCTH pedHbIX Boa. [lpyruHe HCTOYHHMKH B3Beceiji, Npe-
HMYWECTBEeHHO AaBTOXTOHHOIO NPOHCXOWOSHHMd, BINAIOT HA UX COOEPXKAaw-
HHe B OoTHeNbHble cpoku HaGliogeHuit, HO (OHGBOE copdepKaHnue Bapecef
onpenensieTcs WX NocTynneHuem © Bomocbopa., Ilockonbky pasmep BO=
AOXpaHW/IHLl B KOHKPETHBIX NPUPOOHBIX YCNOBUAX OKa3bIBAGT OnpeaeieH=—
HOe BMSHWE HA cofdepkaHHe BaBecelf, TO O MYTHOCTH BOABl B MAanbIX
BOAOXPaHUNMILAX HE/b3d CYAHTL MO €e 3HaYeHWIO0 B KpyniwiX. [Ang ato-
ro HeoOXxoouMa OpraHu3aldyg MCC/IedoBaHMH pewHMa Bapeceit ManblxX
BOOOXPAHH/IMII B PA3HBIX NPHPOMHBIX YCIOBHAX.

MyTHOCTE BoOObl, cOpachiBaeMOH M3 BOOOXPAHWIHMIL, pas3nH4YaeTcd
MeHblle, YeM MYTHOCTbL NPUTOKA (Tabn.27). Pasauua mMexny HHMH,
XapaKkTepHaywllas OTCTOHHBIH apPekT BoNOXpaHW/IHIl, BO3pacTaeT IpH
nepexofe M3 7IeCHOM 30HB B /IECOCTENHYIO M CTenHyw, B cBasu c aTum
MOMHO CYHMTA&TH, YTO CnoCcoOHOCTH BOAOXPaHWMLL YOEepXHBATH pedHble
HAHOCHI M3MEHfAeTCS B COOTBETCTBHH C reorpapHuecKoll 30HANBHOCTHIO.

3.3. PusuKo-MexaHMueCKHid M XHMHUUYeCKHil cocTas
AOHHBIX OT/IOXKeHHH

Wa npypoe kackapa B 1973-1975 rr, orobpano or 10 mo 23 npob
noeepxHocTarix (0-10 cMm) ornoxennii (Tabn.28) W, xpome Toro, Bas-
Tbl KOMIOHKH oTnoxeHul anuuoit 40-80 cM u Gonee, nperMmymecTBeHHO
43 [IPHMLIOTHHHONK 4YacTH, MexaduyeCKiif COCTAB [AOHHBIX OT/IOKEHH[ On—
pepensncs no Meromuke I'mapomereocnyx6wel ( Hacraeneune,.,, 1957), a
yacTe npob aHanuanpoBanack meronom H.A.KauuHckoro mrsa conoctas—
feHns MexaHWd4eckoro cocrapa, nous (Ta6m.2), Geperoporo rpysra
(Ta6n.29) u nonuwix ornoxennit (Ta6n,30). [Ing uayuenus arpoxumuye—

70



Tab6bnumuna 28

Cpepiye GHOUKO-MeXAHHYGCKHE CRONWCTBA nopepxHocTHOTO cioa (0-10 cm)
ornoxenkit npyanos na 6.KapakyGauckoi

Homep npyha KoangecTtro o i
npob >0.25 mm 0.25-0.10 mm 0.10-0,05 mm 0.05-0.01 mm
22 0.59 3.41 1.5 31.54
23 1.10 2.41 1.63 33.80
6 23 1.51 2.54 2.50 32.26
Ta 15 3.81 3.17 2.22 30,02
76 10 0.78 2.20 3.25 42.39
8 19 2.70 2.28 1.87 30,41
2 23 1.34 2.00 2.45 33.44
Cpentee 1.68 2.58 2.20 33.42
Homep KomuiwecTeo e = S C pearih LB =1 MaorrocTL
npypa npo6 0.M1-0,005 mm | 0.005-0.001 mm | <0,001 mm |anamerp npi npokanu= | mpu obpaGor— | ., g
YACTHIL, MM | BaHWH ke HCL
4 22 . 14.82 27.43 20.71 0.021 7.58 .18.88 0.73
5 23 16.05 28.4’} 16.54 0,022 8.09 15.56 0.65
23 13.54 26.67 20,98 0.024 6.75 23.80 -0.56
Ta 15 15.68 29.42 15.68 0.033 9.05 15.49 0.53
76 10 13.88 22,67 14.98 0,023 5.80 13.44 0.84
8 18 13.81 29.20 19.73 0.027 8.69 26.89 0.50




Ta6nunma 29

Cpenunu brH3NKO-MeXaHMYECKHe CBONCTBA MMOBEPXHOCTHOIO TMOPHAOHTA

Beperosoro rpynra npygoe Ha 6.KapakyGanckof

HOM;?P [Mecox : 61716 Hn Cibsint Morepu, % .y
npyna >0.25 am | 0.25- 0.05- 0.01- 0,005~ <0.001 vne| AHEMETP npu npo— npu obpa-—
0.05 MM | 0.01 MM 0.005 MM | 0,001 mm - HACTHU, MM | KanuBafaHH 6orke HCl — =/n3
Nesuill Geper
- 0.53 - 22.82 21.58 7.23 11.46 36.39 0.044 6.73 18.04 1.21
1T 16.41 30.03 7.86 11.05 33.48 0.039 5.91 14.41 1.34
(<] 0.36 23.51 20.36 7.59 10.34 37.84 0.044 5.14 20.69 1.47
76 1.37 10.80 30.23 10,05 13.69° 33.86 0.032 10.68 9.10 1.10
8 1.11 20.42 20.64 6.26 10,96 40.61 0.042 6.82 17.24 1.35
9 1.79 22.73 22.21 6.28 9.59 37.40 0.048 7.65 8.19 1.26
Cpemiee 1.06 19.45 24.17 7.54 11.18 36.60 0.041 7.16 14.78 1.29
[paseiit 6eper
6.00 7.13 29.34 9.20 12.46 35.87 0.043 26.19 6.78 0.62
5 1.48 1 0.90_ 27.93 8.81 12.79 38.09 0.032 7.16 7.68 1.28
0.10 15.52 25.63 9.20 11.98 37.57 0.032" 6.20 10.18 1.08
76 0.21 14.08 33.38 6.80 12.78 32,74 | 0,033 5.85 11.68 “1.24
8 0.66 17.65 25.82 5.64 12.81 37.42 0.038 6.63 13.08 1.06
9 2.26 12.43 27.84 7.96 14,25 35.26 0.027 24.31 11,892 0.61
Cpemnee 1.78 12.95 28.32 7.94 12.84 36,F7 0.034 12.72 10.22 0.98
Cpensee ]..42 16.20 26.24 7.74 12.01 36.39 0,039 11.80 14,60 1.32
L7158 KaC-—
Kana




Tao6nuua 30

Cpensuii MeXaHHYeCKHii COCTABR NOBEpPXHOCTHOI'O ClOS
NOHHBIX OT/IOMEHHi npynok Ha 6,KapakyGanckoit (no meroauke H.A.Kaumnckoro)

Cpe ganit

i;:)izp gggg | i b s | Gl MM 3‘385' £ g_ 'goofLM i 0;4031 Moty
6 0.18 0.72 25.51 10.97 15.62 | 46.92 0.011
8 0.22 1.66 21,24 10,55 19.15 | 47.18 0.011
5 0.23 1.62 25.93 11.38 23.22 | 87.62 0.013
7a 7 2.45 4.62 23.33 19.38 23.14 | 27.08 0.025
76 6 0.27 2.78 33.55 10.50 15.14 | 87.78 0.017
8 6 1.06 1.28 23.34 10,64 13.46 | 50.22 0.014
9 7 0.36 3.06 22.34 9.11 16.71 | 48.42 0.014
C pemiee 0.68 2.25 25.03 11.79 18.07 | 42.18 0.015




Coﬁepxanue vacmuy, , %

1 3 1 ] -
0.001 0005 0.01 0.05 a1 0.25 d,mm

Puc,15. l'ucrorpamMMa cpegdero MexasuMYeCKOTO COCTABA MOBEpPXHOCT-
4oro ropusonTa mouerl eogocGopa (1) 6.KapakyGauckoit, GeperoBoro
rpyata (2) u gonssix ornoskesuft (3) npynos.

CKMX -CBOMCTB INpygoeoro Mina B TeueHue 1973-1974 rr, wects pas
OTOHMpanicy NpoGBl  MOBEepPXHOCTHEIX OTJIONEHMWH, NpPeuMYIIeCTBEHHO M3
' OPUIVIOTHHHOM HACTH Npyaoe, AHaMUak NPYAOBOTO HIA BEHIIOAHSINCE IO
obwenpuuaTHiM MeTomikaM ( ACpoXMMHYECKHe MeTOABl HCCile 0B aHugd
nous, 1975). - -

MexaHnyeCKH#i COCTAB MNOBEDXHOCTHOI'O ClIOS OTJIOKEHHIt BCex Npy-—
foB Kackama MMmeer Gonmimoe cxomcteo (Tabi.28) M XapakTepuayercs
_npeobnanannem ¢pakuafi menkol meimm (0.01-0.05 mm) u menxoro uia
(0.001-0,005 mm). Cpepuuit quaMeTp NOBEPXHOCTHOrO CilOS OT/IOMEHHI
gHayuTenbHO HMaMeHsieTcsa o anuue kackapa (0,021-0.033 mm) uaa-
BUCHT KAK OT YK/MoHa wacTHoro somocfopa npyna (7 = 0.64), Tax 1
cpensero guaMerpa GeperoBoro rpyara (7 = 0.61). 1o Moxer cny-
HHTB KOCBEHHBIM [OKas3aTelleM yd4acTHHd B GOPMHPORAHHH MOOHHBIX OT—
7oMeHu NpynoB MPOAOYKTOB CKIIOHOBOI'O CMBIBA M pasmelBa Geperos.

Mexay cpedHHM MeXaHHYECKMM COCTABOM MOBepPXHOCTHOI'O CJlIof OT-
7oMeHuit npynos, Geperoporo rpyHTa U node popoctGopa sameTHO Gonb-
woe cxogcreo ( pre.15). CpeaHss KpyHNHOCTH NMOBEPXHOCTHBIX OTIIO-
weuuit mpynoe cocragnger 0.015 MM ¥ mpakTHueckyd paBHa KpynHoCTH
NOBEPXHOCTHOrO Tropuaouta noussl pogocGopa (0.016 mm), Torpa xak
Cpe[HAd KPYNHOCTbL NOBEpPXHOCTHOrO ropuacouTa GepercBoro  CpydTa
(0.039 mMM) npeBblaeT 9TH 3HayeHusa B CBadu C Gojiblledl [onBepKeH—
HOCTHLIO HauboNee KPyThIX MPUPYCOBbLIX CK/IOHOB OAa/lKH 3pPO3HH H [e-—
s,

CXOooCTBO MEXaHHYeCKOI'O COCTABA [OHHBIX OT/IONeHHi] Npynos H
nous sogocHopa, OTMeuesHoe pagom abropok ( fAkopnesa, 1958, 1960;
Copoxun, fkoenesa, 1961; I0mmn, 1969), apnsercs peayneTaroMm cila-
60ii NPOTOYHOCTH N THAPOAMHaMUYeCKoll aKTHBHOCTH BOOOEMOB, a TaK-—
e OﬂHOOﬁPaBHH MeXaHHYeCKOr'o cocTapa OCHOBHBIX MCTOYHMKOB OCaj-
KOHaKon/neHnsd. B arux Bogoemax He HDOHC,‘(OLIHT l]i:'p@p{lﬁOTKH nocry-
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Puc,16. Ceasep cpensero copgep— 100 -
wauna dactun < 0,01 MM B goH-
HBIX OTIIOKEHHMAX CO CReaHel riy-
6uHoit npynop Kypcko#t obnacri

(1), mexaypeusss Xonep-Mense~ -"'f”;:—
muua (2), AsoBo-KyGaucko#t pa-
panas (3) u  Craepononbcxoro

<0.01mm, %
3
{ ;
B e
o
=3
o
L]

nnaro (4).
o L] o4
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HI:P.*“

NHBIIET'0 OCAJOYHOTO MaTepHana, W OH OTKaadbiBaeTcs Ge3 H3MeHel
MexaHuyeckoro cocrapa (Crpaxos u np,, 1954). Cpyat 6eperos Ij
[0B, KPOME ero NOBepXHOCTHONO I'OPH3OHTA, MMEeT TakKofi Xe Mexa
YeCKHii COCTAB, 4YTO M Noupoobpasyiolas nopona M Ioypa BoaocH(
(ra6n.2). Tpn Gonbiuoil AKTHBHOCTH NPHIEralolMX CKIOHOB B NOCTAl
OCANOYHOTO MAaTepHana BO3MOKHO HEKOTOpoe YKpPYNHeHHe MexXaHudec
ro cocTaBa [OOHHBIX OT/IOXEHHH IO CpPABHEHMIO C TAKOBHIM MOYB BO)
cbopa, TaK Kak Mo [JIHHe HWHCOMIHPYEMOr'o CKIoHa, SBJIdIomerocs OCH(
HBIM [OCTABLIIMKOM MPOAYKTOB CK/IOHOBOT'O CMpIBA, OTMEYaeTCs YyKp!
HeHHe MexaHudeckoro cecrapa poyebl Kag B [[HO, Tak n B [Ipenx:
kaspe (®Pponor, 1961; 3appuu, 1975). Jlepwbii HHCONMpyeMbIH CKi
6.KapakybaHckolt Takxe umeer Oofiee KpynHelfi MexaHMdYeCKuil coc
no4ss!, YeM npaspil saTeHendntt (Ta6n.2). To ke OTHOCHTCH K Me:
HHYECKOMY COCTABY NOBEPXHOCTHOI'O IOPU3OHTA IpyHTa Geperos ( Ta
29).

OrMeyeHnas pPHANOM MCCAefopATenel S0HANBHOCTL COCTARA AOHE
OTNOXeHM BOAOXPAHHW/IMLI eCTh He 4TO MHOe, KaK oTpakeHHe reor
¢uueckolt 3oHanbHOCTH mous, [loKamem 3To Ha NpuMmepe NPyHAOB, H
uennsix UHCTHTYTOM o3epoBenennus AH CCCP B Kypckoit oBnacru ( €
pokmu, HAxoenesa, 1961), memaypewme Xonep-Mensemuua ( fkosne
1958, 1960) u INpemkabkaske (lllexoBunos, K0gus, 1975). MouHse cps
HerymycHsle yepHoaemel 1[HO nocynienoBarenbHO CMEHAIOT OOBIKHOBEH!
M IOKHEE HepHOS3eMbl Meiaypeubs Xonep-Me/pemuua, npeikaBKasc
kapGoHATHEIE YepHO3eMbl M KAalTaHOBRHIE NOYBHI C mapannefbHbIM ¥
MejleHHeM MeXaHMYeCKOr'o COCTaBA 3THX THIOB MOYB: OT CYIIMHHCT
B [MHO x cpeaHecyriHHUCTOMY BO BTOpPOM pafioHe H THKeJOC yIVlHH
ToMy M TVHHHCTOMY B Tlpeakapkaske., B cpaA3H C 3THM M [OHHBIE
noxennga npynos [lpenkapkasks MMmeloT Gonee TOHKO3epHHUCTHIR cocT
yem ornokennsa npypos IJHO u Mmexnaypeuns Xonep-Meppepnua ([
16). [lanupie no nocnepnHemy pafiony Ha puc,16 orknonunucs B mon



TOYeK J/eCOCTeNnHol 30HBI, Yro O6YC/IOB/IEHO MNONOKeHHeM pailioHa Ha
rpaHsyle J1eCoCTenHol W CTenHof 30H,

ConoCcrapnsas cOCTAB [OHHBIX OT/IOMEHHH NpynoB, HeoGXOOMMO yyu—
THIBATE A30HANBLHOE BAWSHHE HA Hero penbeda BomgocGopa WM Mop—
doMeTpHYEeCKHX XApPAKTePUCTHK BONOEMOB, 3aBUCHIINX OT MECTOMNONoKe—
HAS BoaOeMa B rugporpapuueckofi CceTH H B KakKoif=To CTeneH# oOTpa-
MalOWHAX ero BhiICOTHoe nonoxenue (lpertkoBa, 1979). B wacTHocTH,
cpenHgs rayGHHa NPYOOR yMeHBLABTCS C yBelMYeHMeM Nopsaxa Boao-
TOKa, HA KOTOPOM OHM PACMONOMXEHBI, T.€, C NOHHXEHHeM BEICOTHI Me-
cTHocTH, K Tomy e, cpeaHsas rnyOuHa XapaxtepuayeT KoahduUHeHT
Bonoo6MeHa Bonoemos (puc,14). B peaynerare oTMeuaeTCs npamas
CBsiab Meway cpepHe#t ryGHHOM NMpyHoB H coOepXaHHeM YACTHL MeHee
0.01 MM B poHHEIX oTnoxenusx ( puc.16),

AHANOrMyHO® BOHAIBHOE MBMEHeHMEe KpPYMHOCTH ACHHBIX  OT/IONeHMit
NpyaoE mpocnexubaeTcs Ha Teppuropun YCCP ([lposn, 1954), rae
HaHGo/Iee MeNIKHM MeXaHHYeCKHM COCTABOM OWIOMEHHME XA8paKTepuay-
I0TCH Npyasl CTenHol 30HBI, & CAMBIM KDPYNHbLIM = BOOOEMBl 30HLI CMe-
IIAHHBIX 71IeCOB W fiecocrend [lOHEUKOTO Kpaxa.

B poHHBIX OTnOMEHusX npynob Ha 6.KapakyGaHCKoif comepsHTCa OT
6 no 9% -opraEgyecKoro pemecTBa (NOTeps NpH MPOKANMBAHUM), NPH
9ToM Bo7llee BEHICOKHE ero KOJIHYeCTBa — B SHAUYATENBHO 38POCLIMX TpO-
cthpkom (77 = 0,70). OTMeueHHOe B NOHHHIX OT/IOWEeHMaX npyna Ne 9
NOBEILEHHOE CONepPXEHHe opraHMdeckoro semecrsa (8,5%) npu oTHO-
CHTenbHO HeGonbuolfi ero sapactaemocTi Tpoctaukom (13%) obwscHA-
eTcqd NMOoCTyIeHHeM B Hero CTOKOB M3 KOHHOI'O [BOp&, PacHOflOMeHHO—
ro B NPUIMIOTHHHON 4acTH npasoro Gepera npyna. [1poTo4YHOCTH NpyHoB
( xoahpuuuenT BogoobMeHa) CHOCOBCTBYeT YMEHBUIGHMIO COAEPHAHUS
OpraHHYecKoro pemwecrba B orioxenuax (77 = -0,73) 3a cuer Gonee
MHTEHCUBHON ero MHHepalH3auiHd § BLIHOCA B HHXHME Obed.

ConmepxaHie Opraiuyeckoro BemectBa (rymyc) B [MOBEPXHOCTHOM
‘cfice OTNOMEHUH NPHIFIOTMHHOM HACTH MHpPYyNOB MAMO MEHSeTcs B Teye-
e roga (Tabn.31) u ocraercd Bcerpga Gosbie ero COOepKAaHHS B
noysax BogocGopa. Bmecre ¢ obpasoBanMeM OpPraHWYeCKOr'o BellecTBa
B HOHHBEIX OT/IOMEHMSAX [POMCXOOMT €ro paspyuieHHe M TeM MHTeHCHB—
Hee, 4eM 6ofblle [POTOYHOCTL Boacxpamuauma (Ne 76) ¥ nepememm—
BaHue BOomml BeTpoBhM BoiHennem (Ne 6), B Takmx BogoeMax conepia-—
HAE OpraHMYeCKOro BeleCcTBAa B IOBEPXHOCTHOM C/I0€ OT/IOKE HHH ocTa-
eTCy 3HAUMTEeIbHO MeHblie TAKOBOro B Noueax BoaocGopa (Ta6m.32).

IMo cpaeHennio ¢ ApyruMu ob6CjenoBaHHBIME Hamu npynamu [lpen—
kapkasbs (lllexosuos, 0gux, 1975) noHHEIe OTNOMEHUs NPYHNOB KACKa—
08 COOEPXKAT MeHblle BCEero opraiuyeckoro semecrtea, [lo aTomy no-
KazaTenw NOpyAsl KaCKaga Takike OT/IHYalTCR OT npyacb Ha Dankax
Ipyackoit u [Inockoit, pacnooMeHHEIX TaKke B BepXxopbaX p.Eu. [loH—
Hble OTNOMeHHs flocnenHux copepxar 12-13% opraHMdeckKoro pemecrsa,
HeBonbluoe codepikaHie OpraHW4YecKoro BellecTBa B AOHHBIX OTOXeHH—
SIX OpyAoB Kackana, HeCMoTps HA HX S3HAYMTE/LHYI0 3AapacTaeMOoCTb
TPOCTHHKOM, MOMHO ODBACHHTH MAnbIM CoHepXaH#eM Iymyca B NOuBax
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Tab6bnuna

a1

BuyTpuroforoe WaMeHeHMe CpefHero arpoxmMuuecKoro cocrana
NOBepXHOCTHOI'O Cios npyaosoro iwta Ha 6,Kapakybaucxoh

TMokazarenu 1978 r.. 1974 r,
25 Y1 | 23 YII |15 VIl [7-10111|11-12¥1 |15 Y1
pH - - - 8.0 8.2 8.0
KapGouaTHoCTh - - - 10.5 g.1 8.7
(CaCQ,), %
Cyxol ocTaToK BOl- - - - 898 1065 127
HOM BHITHNKH,
Mr/100 ¢
Mornomenssit Ca, | 17.3 16.3 20,0 | 28.0 25.3 | 30.6
mr=2k8./1001
IMornomeHHsI Mg, 15.8 15.1 14,6 9.8 34.1 | 35.0
mr=-3ks8./100
[NoraomeH eI NCI, - - - 23.1 7.8 7.9
Mr-zks,/100
2 (Ca+Mg) | 326 31.4 34.6 | 38.8 59.4 | 65.8
Ca, % CymMmbl 53,0 52.0 58,0 | 74,6 42.6 | 46.6
Ca: Mg 1.14 1.09 1.7 8.00 0.73] 0.8
T, % 7.4 Tl 7.4 - B s
Tymye, % 4.7 4.3 50| 4.9 45 | 4.8
[MoopnxHbLH hoc— 1.8 2.0 2.2 2.2 4.2 35
top (P 05).
Mr/100°r
O6MenHbIil Kanuit - - - 93.3 101.5 |101.0
(K,0 ),
Mr/100 r

BomocSopa (3.8-4,1%) u GuicTpoit MUHepanuaauMell OpraNMyecKoro Be-
mecrsa B YCNOBHAX MeNKOBOOHBLIX BOAOEMOB, i
Mpyner [penkaBkasbs XapakTepH3YOTCH MEeHbUWM COHepKAaHWeM Op-

raHi4eCKoro BellecTBa B [OOHHLIX OT/IOXeHHgX, HeM

npymsl  Kypcxoit

obnactu u mexaypeuss Xonep-Mensepuna ( puc.17). 3To apiisgeTCs
OTpameHHeM 30HAMBHOTO H3AMEHeHHs COoOepXaHNsa PymMyca B Nodpax BO—
nocbopa, BaugHHe opraiMYecKoro BelleCTBA ABTOXTOHHOTO MPOHCXOX-
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Ta6auna 32

Hanmenenne CpeaHero arpoxXHMHUYeCcKoro CocTaBa OBEPXHOCTHOI'O Cnofd Wila

Mo oMHe Kackaga npynoB Ha 6.KapakyGaHcKoid

[lurarensruie bBe-—

Kap6o- | Cyxoit [TornomenHble OCHOBAHHS, O prauuyeckoe
Homep HATHOCTL | OCTATOK mr—=3k8./100 r rpyara BellecTBo, % mectpa, Mr/100r.
npyna PH (CCLC 03), BOAHOMN Ca 9 IpyHTa
% 24?';:‘(2;])‘2' C{I+Mg’ ] nopeuK—| obMeH—
Ca Mg‘ Na |Ca+Mg Mno | rymyc | usii HBIH Ka—
pochop | nuit
4 8.0 10.0 1097 22,6 20.0 11.7| 42.6 53.0 7.3 4.7 2.2 87.4
5 8.1 6.4 962 26.7 19.7 12.l6 46.4 57.8 7% ) 5.0 1.8 73.3
6 8.1 13.2 1065 21.8 21.4 13.0| 43.2 50.4 8.3 3.3 L7 82.2
7 1.9 9.4 1390 30.2 24,0 14.3] 54.2 55.6 - 6.1 5.8 90.4
Ta 8.0 6.8 1047 23.1 26.6 7.6| 49.7 46.6 8.0 5.1 3.0 126.0
76 8.0 6.1 683 17.5 22,2 6.6] 39.7 44,0 4,8 3.1 241 59.2
8 8.1 12.0 1195 23.7 20.7 12.0] 44.4 53.5 '8.8 5.5 3.0 106.0
9 8.2 9.4 1100 23.8 22.6 15.5| 46.4 51.4 8.3 5.2 3.8 159.0




Puc.17., Cpase copepxanus op-
rasuueckoro pemectsa (morepu
NpH NpoKajikBaHiKi) C comepKa—
arem gactan << 0.01 MM B
ACHHBIX OT/IOWEHHAX NPy LOB
Kypckoit obmacrn (1), memay-
peuss Xonep-Mempemnua (2) ®
[penxapkasba (3).

2z

£ 1 1
20 50 80
<0.07 mm, ’/o

geHWs Ha obllee ero CoAepXaHie B OTIOKCHHSX MPOABAAeTCH Fepe3
OTK/IOHSHHE MAHHBIX M0 OTAe/LHLIM TpyaaM OT obuielt 3aKOHOMEpHOCTH,
cpoiicTBenHoli npupoaHoil sone. (OCobeHHO 2TO OTHOCHTCH K NpyAam
CTenHof 30HEI, - Tme B CBA3KH C Goabuo#t GHomaccol TpocTHHKOB (4-8
kr/M2 B CHIpDOM Bece) 3apoclie H Heaapocluide Mpyibl 3HAYHTENAbLHO
pasnyYalTCd N0 COOepPXAHMIO OPraHAYeCKOrO BemecTBa B [OHHBIX OT-—
noxennax. [pyner Kypckolt o6/acTd OTHOCHTCH K 4YMC/Yy He3apOCIIHX,H
OpraHMYecKoe - BemeCTBO b [OHHBIX OT/IOKEHHSX HMEeT IpeHMymecT-
BEHHO annoxronHoe npoucxoxnenne (fxomnesa, 1960) CaenosaTennno
NpyAs! pasHBIX NPHPOAHLIX S0H pasiiiialorTcs He TONBLKO [0 KOIMYEeCTBY Op
raguYeCcKoro BeleCTBa B QOHHBIX OTVIO/KEHHdX, HO H €ro IeHesHCY.
Obmee copepxaHHe cofledl B OOHHBIX OT/OKEHHSX NpPyAOB XapakTre—
pusyercsa norepsamu npu obpaborke obGpasua HCl ( Hacraenemme...,
1957) B cBa3K C HNOACOTOBKOH ero K MexaHWdeCKoMy aHanuay. B mpo-
necce o6paboTki obpasen oceoboxaaeTcs OT coiielf, NpeHMyIleCTBeHHO
KapboOHATHBIX, BLI3HIBAIONNX KOArYIANHI0 YA4CTHI B pacTBope, OTOKe—
HUA npynoB Ha 6.KapakyGauckol copepwar or 13 no 27% coneft (Taba.
28), rorma Kak noushl BofocGopa — Tomsko 4.5% (ArpoxkMuuecKas
XapaKTepHCTHKA..., 1964), a noBepxHOCTHEIH croii GeperoBoro rpyH—
Ta = 7-21% (Ta61.29). Tipn 2ToM T'pyaT 7IeBOr'C MHCO/IHpyeMoro Gepe-—
ra aaconoHeH sHauuTenbHo Gonbwe (B cpegnem 15%), uwem mpasoro
aarenennoro (10%). Mexay conepxasnem conefi B OOHHEIX OT/ICGKEHH—
gX W rpyETax Gepera cymecTByeT TecHas cbssb (77 = 0.96), xoTopywo
MOXHO ODBSACHHTE BuNOOOMEHOM MPYAOBLIX M I'PYHTOBLIX BoO B Gepe—
rax, CHoCcoOCTBYIOIIMM HAaKalilHBaHHIO cojieli B Oeperax., [loCKO/IBKY
noups! Bopoctbopa i OeperoBoH TPYHT COOEpPHAT Cojiell MeHblle, YeM
OOHHBIE OTVIOKEHNS, TO MOKHO MNpPEAMNOMOKHTL O CYUIECTBOBAHHH [ONO7-—
HHTEeNLHOTO MCTOYHHMKA HX 00pa3oBaHng, KOTOPHEIM MOMET OBITB HX
 Boinapgenue u3 Boasofi maccel (Tapacos, 1961; Bapanoe, Komuua,
1964; Kowyxapb, 1964; bBoukos, 1965;Bapanoe, Brictpos, 1973).
[Mpyael OTAHYAIOTCs BHICOKOH (OTOCHHTETHYECKOH AKTHBHOCTBLIO BOOO—
pocnelt, ofycnoBneHHOl OO/bLINOIH MPOr peBaAeMOCTHIO . BOMbl, 3aCTOHHBEIM
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XapaKkTepoM BOOOEMOB, oOHIMeM B HHX pUTOMIAHKTOHA, [losToMy Ya=-
CTO B nepuof -, ABeTeHns” npynoB obpasyercs KapboHaT Kanbuus B BH—
fe MHHepanoB KA7bLUHTA ¥ aparoHuTa, Beinagalowux B ocanok (Konen—
ko, Kyabmenko, 1971),

CopepwaHue cofeit B OOHHBIX OT/IOXeHHsX npynoe Ha 6,Kapaky6aH-—
CKO# NpeBplllaeT TAKOBOE B [OHHBLIX OTVIOKEHWgX paHee 06C/enoBaHHBIX
npynos Ipenkapkaska (lllexosuos, I0aux, 1975) ¥ conmocTaBuMO AHUL
C MX coflepXaHMEM B AOHHLIX OT/IOMEHMAX NpynoB Ha p.drtoke(21-27%).
OTnoxenns npynos Ha Gankax [laockolt m pyackoit (6acce#tu p,Eu)
copepar Bcero 13-16% cone#t. [louHele oTnowenus npynoe YCCP,
cornacio H.U.[poany (1954, 1962), B 3aBHCHMOCTH OT MX MeXaHHYE-
ckoro cocrapa comepkar or 10-40% (rnuumcreie ornoxenns) mo 0.1-
1.0% coneit (rpaeenncro-meGeHYaTse OTNOMEHHE).

KapboHarHocTb OOHHEIX oTnoxeHu#t npymnos Ha 6.KapaxybaHckoit
namphgercs or 6 mo 13% (Ta61.32) ¥ nouTH B 4eTklpe pasa [peBbi-
aeT TakoByl nous BomocGopa (2.4-3.6%). B nepuon nemocTaba
( MapT 1974 r.) comepxanue GG’.GOG B OT/IOMEHMHAX HECKO/LKO BO3pa—
craet (Taﬁn.Sl.) No CpaBHEHHIO C JIeTHUM ce3oHoM, B cocrase Tpyn-
HOPACTBOPHMEIX COflell Ha [0/ KapOoHATa KanbUUg [pPHXCOMTCH B
cpeasem 50% (ra6n.28, 32). Conepwanne CaCO, B mnax npysos co-
MOCTABHMO C ero Belu4YuHOW B [OOHHEIX OT/IOKEHHAX BOOOXPaHMIMI
Monnaeun ( Koxyxape, 1964), roe oTMeuaercs ymeHbluesue KapGonara
Kaneina ot 6-14% B nobepxHoCTHOM ciioe [0 4=7% B TIyGUHHBIX C/lO=—
X B CBA3H C pPACTBOPEHHEM .B TOJIlE H/10B KapbOHATOB BblAe/AKLIEHCH
YyTIEKHCIOTOH, ' :

[Mpynoewit un copepxur B 5-15 pas Gonblle BOAHO-PACTBOpPHMBIX
coneft, yem nouskl BogocSopa (0.12%), Cyxolt oCTATOK BOAHOH BEITAM—
KM M3 OT/IOMEeHHil yBelM4YMBaeTCs B jeTHue Mecsausl o 1.3%, Toraa
Kak B nonnenHeit nepuon we npesblmaer 0.9% (Ta6n.31).

Takum o6pa3oM, [OOHHBIe OTNOXKeHHs npyaoB Ha 6.KapakyGanckoi
comepxar cone#t (norepu mpu o6paborke HCl, xapGonar ranpums, cy-
X0il OCTATOK BOAHON BHITAXkKH) GoNble, yem no4Bbl BogocGopa, Copmep—
MaHHe cofell B OTNOMEHHIX BO3PACTAET B 38pOCIUMX TPOCTHMKOM [py=—
Aax, KOTOpble XApakTepuayloTcs cnaboil nporoyHocThio. [locneaHds Ha-
nbonbliee BANSHHE OKA3LIBAET HA COOepKAaHMe BOAHO~PACTBOPMMEIX CO—
neit (¥ = -0.81). '

[loHHBle OTAOWEeHNs MpynooB HMCCNenOoBAHHOrO Kackaga cofepxkar
MeHBIle MorfaomeHHoro Kanbuug (Ta6n.32), uem nouskl popocGopa (33-
34 mr-ske./100 © nouse), 3TO cBAzAHO C GOMbLO} 3APACTAEMOCTRIO
NpyaoB TPOCTHUKOM. [Ipn oOTMHpaHWM TPOCTHHMKA MPOHCXOAMT pacmap
ero GuomMaccel M BO3Bpar cojieli M OpPradM4eckKMX BellecTB B BOAy M
YACTHYHO B TORMY WAOBHIX oTnowenufi ( Bpemennwvie yxasanns..., 1957).
[loaroMy oTmeuaeTcs TecCHas chgsb (7 = 0,85) Meway copepxaiHuem
MOr7IOMIEHHOr'O KaNblMg B [OHHEIX OTIOXKEHHHX M OTHOCHTeNLHO nnoma-
AOBIO TPOCTHHKOB.

[pynoBeiit U MO CpaBHeHMIO C MOYBAMM BogocGopa XapakTepH3yeTcs
Go/lee BBICOKHM Cofep¥aHHeM nornomeHHoro martus (Tabdn,32), xoro-
poe npepblluaeT TAKOBOe B Wiiax AHENPOBCKMX Bogoxpanunum (2-6 mr-
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2k8./100 r) ([Manamapuyk, 1972), B noanenuwiit nepuon ero conep-
WaHne B npyaosBoM uay napset go 10 mr-2x8./100 r ¥ BO3pacTaeTt Ho
35 Mr-zkB./100 r B neruue mecaust (Ta5n.31), §

CyMMa NOTVIOWEHHBIX OCHOBAHKM C(I+Mg B [OHHBIX OTNONEHHAX CO-
cTaBngeT B cpeaHem 46 mr-ske./100 r ¥ conocrapuMa C Takosol B
pepxHeM ropusoHTe noussl ( 44-47 mr-2x8./100 r), Coornowenne Qg
.’Mg B OTNOXEHHSX NpyaoB B cpeaiem paBHo 1.4 nportup 2.7-3.3 B nou-
Bax Bogocbopa u 5-14 B oTnoXennsx AHeNpoBCKux BopoXpanunum (Ila-
namMapuyk, 1972).

He crapg nepen coboii 3anavy OUEeHKM yaoOpuTeibHLIX ‘CBOCTE
NpyOooBoro Wiia, KOTOpasg BXOAUT B KOMISTEHUII0 CHeUHalHCTOB ApYIro=
ro npodusis, OTMETHM, YTO B OT/IOKeHHFX MAABIX BOAOXPAHHIINIL HuK &M=
NHBAIOTCH MHOI'ME XHMWYMECKHe COoe[MHEeHMH, B TOM HHUC/e M MUTAaTeHb—
Hele pemectsa (Tabn.31, 32).

XuMudecknit coctaB una p ynoGpsieMbIX NpyAax, HCHONL3YEMBIX A/f
peiSopaapenenis, OTNHYAETCA OT TAKOBOTO ODHIMHEIX MPY/IOB, RAKAMHU
ABMAIOTCH Npyabl KapakyGauHcKoro kackana., AHanua obpaslob Uila, B3s-
TeIX B mioHe 1973 r, ua npyna Kaauubonorckoro pribxosa, nokasan,
YTO CpelHee Cofep)KaHHe I'yMyca B M[OBEpPXHOCTHOM Cloe OTVIOXEHu
cocrapnger 5.5% nporue 4.8% B OTNOKEHMX KApaKy®aHCKHX MpyAoB.
Conepxanne nogpumHOro hochopa B OTIIONKEHHAX Npyaa peiGxo3a Geiio
paBHo 7.4 mr/100 r, Torpa Kak B 2To ke Bpema B npynax Ha 6.Ka-
paxybaHckoji oHo cocTaengno 1,9 mr/100 r.

Konorkn ornoxenuit, orobpanuvie ua npynop #a 6,KapakyBanckoil,
noKagaiu, YTO cpemim:'l AMaMeTp OT/IOKEeHMH B NpUIVIOTHHHON 4YacTH
npyna Ne 4  yBenMumBaeTcs no HanpapieHuio K nopepxHocTd ( puc,18,
a), B cpedHeili 4acTH - yMeHbUIAETCsi B TOM #e Hanpasnenun ( puc,l8,
6),u 8 camoil BepxHell — [IOYTH He MeHSeTCs Mo IybuHe ( puc.18, B).
YKpynHeHde MexXaHH4YeCKOI'0 COCTABA OT/IOKEHH|T [0 HaNpapleHHI K
NOBEpXHOCTH B NpUIJIOTHHHOH uacTh npynos Ne 4 n 6 (puc.18, a, a)
CBf3aHO C HAaKOMeHWeM 30eChb MPOOYKTOB pasMuiBa MIOTHHBL B cpen-
Hefl yacTH npyna Ne 4 OTKanelBaloTcs MNPeHMYIIECTBEHHO MPOAYKTEI
B3MY4YMBAHHS AOHHBIX OT/IOKEeHMIi HA Me/IKOBOOHBIX y4ACTKAX, & B TpoO-
CTHHKAxX, I'le [JOHHBIE OT/IOMEHHS He MOOBEepPKeHbl B3IMYyUHBAHUIO, Me-—
xaHnyeckuit cocTaB OTMNOKEHM no peprukanu crabuned. [Ana cpaBse-
HUS Ha TOM Xe PHCyHKe NOKA3AHO H3MeHeHHe MEeXaHWYeCKOr'o cocTaBa
OTNOKEeHMH [0 [VIHHE KOOHOK, OTOGPAHHBIX W3 NpyHoB Ha BOAOCGOpE
p.Tomyanoskn ([lpmTkopa, 1966; llexosues, 1969). 3peck - cunbHbe
NHBHE CHOCOGCTBYIOT MOCTYIVIEHHIO B BOAOEM KPYNMHO3epPHHCTOrO MaTe—
prana, ocobeHHo eciu Ha popocOope ecThb .aeicreyloume opparu (npy-
el NeNe 2, 63), Bonee peako MameHeHpe MeXaHHYeCKOr'0 COCTABA OT—
7IOWeHHI BBIPAXEHO HA COBCeM MaNbiX BoAoceMmax — o6beMoM MeHee 5
Teic.m3 (npynst Ne 2, 63). B npyny Ne 21, ofbem koToporo pasen 13
THIC.M3, MOMEHEHHe CpefHero MMAMeTPA OTJIOKEHNH MO MIMHE KOIOHKH
eme xopowo sameTHo, a B npyay Ne 22 (A =35 Thic.m3) - yxe cnabo.

Conepxaune OPRaHHYeCKOTO BEWECTBA Ha PA3HBIX TOPH3OHTAX B
OOHOM C/ydae CBA38HO C UaMeHeHWeM MeXaHMHecKoro cocTapa OT/iCc-—
mennit { puc.l 8,0e—n), a B Opyrom ~ nouTH He 3aBuckHT oT Hero (pue,
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Puc.18. Mamenenne (pU3UKO-MeXaHMYECKUX CBOHCTE OTIOWEHUH NO [/in—
He KOJNOHOK, oToOpaHHbix M3 NpynoB [lpenkapkasks.

BOOOCBOP 6. KAPAKYBAHCKOW: a—p — npyn Ne 4 (a - npumioTus—
Hag wacTh, 6 — cpeaHss, B — Bepxuaa); ' = npya M 6; o = npyaNe 9,
BOOOCBOP p. TOMY3[IOBKHW: e - npya Ne 2; % = mpya Ne 22;
npyn Ne 63; v - npya Ne 21,
1 - nnorHoCTL; 2 = Cpe;Hnit AMaMeTp; 3 - NOTepd NpH NPOKAanuBaHuu;
4 - porepu npu obpasorke HCL.

3 -

18, a=n). OueBnaHO, B NepBOM Clyyae OPraHMYECKOe BEIIeCTBO HMEeeT
NnpedMylleCTBeHHO &AJNIOXTOHHOe IIpOMCXOXOeHHe, a BO BTOPOM - aBTO-
XTOHHOE, YBei{yeHHe cogepXaHHd opraHiyeCKoro BellleCTBa B NOBepx-—
HOCTHOM cjioe oTnoxeHuit npynoe IHO mo cpaesenuio ¢ Gonee riybo-
KMMH TOPH3OHTaMH, ormeueHHoe [1.B.fkoenesoit (1960) u cessannoe
C ocaKIeHneM HA NHO OTMHUpawllero GUTONIAHKTOHA, Ha npyagax Ilpeg—
kaBka3ba HaBmogaercs He pcerpa (puc.18).

O6pamawr Ha ceba BEuMasue Gonbume norepu or obpaborku HCL
B NOBEpPXHOCTHOM cioe ornoxennit (puc.18). Buanmo, aro obycnosie-
HO BelajeHWeM Cojlelt M3 BOOHON MAacchl NPyAOB ¥ PacTBopeHMEM Kap-—
fonaroB B Tonme Wiog, Ha raybune Gonee 30-40 cM OT noBepXHOCTH
OT/IOKeHHiT conepxalie comell OTHOCATE/NBHO CTabHibHOe.
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Ta6anwna 33

® Cpemuuil cocras (B %) OOHHBIX OTIOXEHHIH NpyHOB
na 6.Kapakybanckoit

Hoti [NoTepn Mune— OTHoLleHHe coAepKaHud
= eap e o6 panb— MHHEpANLHEBIX YacTHIL B
. o Kgﬂﬂ;:i HF;:SDTK; Hble NIOHHBIX OT/IOMEHHAX K
- P HCL YaCTHNIbI | TAKOBOMY B [O4YBE BOAO-
cBopa

4 6.3 16.1 77.6 0.85

5 8.8 19.2 72.0 0.78

6 4.9 227 72.4 0,79

Ta 8.4 151 76.5 0.84

76 5.9 13.2 80.9 0.88

8 7.9 170 75.1 0.82

9 7.6 15,1 77.3 . 0.84

Cpensee Tl 16.9 76.0 0.83

FoguuHas B Ce30HHAR CHOMCTOCTBL AOHHBIX OTIOWeHHH, Habnoaaemal
B osepax ([leppunees, 1972) u HekoTopbix BoAoxpauundwax (Buxorpa.
noea, 1969), B npynax He pnisiBAeHa, B 3THX MENKOBOOHBIX BOAOEMA:
NOBepXHOCTHEIN Cnoll oT/oxeHuid NoABepraeTCs B3IMyuMBaHHIO HA 3Ha-
YUTeMbHOH [VIomAanM ¥ TpaHCCeaWMEHTAalns HapyllaeT XPOHOIONMYeCKyK
NOCilefoBaTelbHOCTE B HAKOINIGHHH HaCTHU, JTOMY Ke CHocodceTBye”
CHon3aine PA3XKHMKEHHOI'O MNOBEepXHOCTHOI'O I'PYHTa [0 YKI/IOHY.

CpenHee cooepwaHHe OpraHpdeckKoro BellecTBa M Cofleil mo Beei
Macce ornoxenmii (Tabm.33), nonyyeHHoe ¢ yuetom Bcex*npob (mo-
BEPXHOCTHBIX M TIyOMHHBEIX), OTANYEETCH OT COCTAaBa [OBEepPXHOCTHEI
ornoxennil ( Tab6n.28). Ecnm npencTaBuThb, YTO OTAOKEHHS COCTOAT M
HaHocoB ( MHHepanbHBIX HacTuiu), OpPraHMYEecKOTo BelleCTBa H Coile
KoTopeie B cymMme cocrabnmor 100%, To okameTcsi, HTO HAHOCOB I
oTnoWeHuAX comep¥urcs or 72 po 81% (Ta6n.33), B TO Bpemsa Kax i
noyse popocbopa — 91.5%. CooTHolleHHe MexAy COnepXKAaHHeM HaHOCOl
B NOHHBIX OT/IOMEHWAX M NouBe pogocGopa Mg OTAelbHBIX NPYAOB Kac-
Kana uamesngercs ot 0,78 no 0.88 ¥ ucnonb3oBaHo HAaMH, Kak 6yne’
NokazaHo B cueayiomedl raase, Ol ONpeAe/ieHUs CKIOHOBOI'O  CMBIBE
moyBel B Opyadbl Kackana,
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3.4, MouHOCTE OT/IOXKeHHH’

HepapHoMepHOCTE pacnpefencHys MOUHOCTH OTNOMEHH NO Nowy
CBOlICTBEeHHA BCeM BOJOEMEM 3aMe[yieHHOro BoaoofmeHa n obycnobie—
Ha MophonorHel danid, C KOTOpoH CBA3AHA THOPOAMHAMMYECKAs AKTHB—
HOCTL ee OT[eNbLHBIX YacTell, KONUYecTBOM M MEeXaHHYeCKHMM COCTaBOM
rpyHToobpaayoilero Marepuajna, pasmelleHHeM ero UCTOYHHKOE 1o
aapHe poaoeMa, 8 TaKkKe CHoN3aHHeM Pa3mHKeHHOr'O MOBepXHOCTHOI'O
C7l0sl OTVICKEHHE MO YKOHY.

[TpoponbHLtii npobune OTACKEHM B Npynax KACKaga XapakTepuayeT-—
cs  yBe/lyMyeHMeM MOWHOCTH OTHAOMEeHWH [0 HanpaBfleHWId K [MIOTHHE
(Ta67.34). 3TO CBOICTBEHHO GOMBLWHMHCTBY MNPYAOB, OTHYAIOMMXCH Clla—
ol MPOTOYHOCTLIO H Hebonbloil minHOH, Gnaronaps KOTOPO# B OEPHON
NPOTOYHOCTH NPYyAOB K INVIOTHHE MMOQXOOMT [OTOK C GOMbIIKM COAepHa—
HHUeM HaHocoB, Kpome TOro, B NPUIJIOTHHHON YACTH NPYAOB OTKiadbl—
BAIOTCH MPOAYKTHl PA3MBIBA M ONON3AHUA BEpXHEI'O OTKOCA& MNOTHHEI, A
TAK¥e BaIMYyUMBAHMS NOHHEIX OTAOKeHuj B Npubpesuoil wactu. Kosdhu-
LUHEeHT HepaBHOMEPHOCTH pAchnpefeleHHsi OTNoXeHul no gnuhHe Gweda
( oTHOWEHNe cpenHero cnog OT/IOXEHH{; B BogoceMe K ero 3HadeHHIo B
NPUIOTUHHOH wacTu), Kak npasuno, mesblie 1.0 (r1a6n.34). Ero sua-
yenne ong 55 npyaos ~ Monpaeun B ra YKpauHel uamensanocnh ot 0,42
oo 0.45 {Monuoa_aﬂoa, 1965), a ons 92 npynoe CepepHoro Kaexasa -
or 0.22 po 0.50 (10Omum, 1971).

dopmMa yalM BOOOXPAHHAMILA, TOKA3aTeneM KOTOpoit aBTop MPHHAN
OTHOlleHHEe [NIMHBI BonoeMa K HaubonblMM WHPHHE u rybHHe, B 3Ha—
uYNTe/ILHOM CTelNeHH onpepenserT MNpoAONLHBIE npodunb oTnoxenuit. B
npynax c nokaaatefnem ¢opmel uawn Gosnee 3-4 M dopmipyeTcs npo-
AONbHELL NPOPUNL OTAOKEHHH C Haudo/blWe# MOWHOCTHIO Yy IOTHHEBL
Bonoxpanunuua, HokasaTenb (OpMbl  HallM KOTOphIX cocTapnset 0,.6-
2.0 m~1 (,Bonubu Bopora”, Bopmehckoe, Ycrnenckoe), MMelT Heyc—
TOWUMBLEIA NPONONBHBIR NpodHnb OTAOXe HHil, B 3aBUCHMOCTH OT BbIHOCA
B BOOOEeM HAHOCOB OCHOBHBIMH BOOOTOKAMH B AOXOEBble MABOAKH pap—
HOMEpHOe pacnpefeneHue OTIOMEeHHMHA [0 AMHHe ero Obeda cmeHAeTcs
HepaBHOMEpHbIM. [1pn aToM HauGonbumit cnoft oTAOKeHMIT MOXeT GHITh
Kax B BepxHeii, TarF U NPUIIOTHHHO{ YacTH BoOOXpaHWinua, & Kosp-
(HIHEHT HePaBHOMEPHOCTH CJ10s OT/IOMeHH# — Gonbwe n medbuwe 1,0
(Ta6n.34). B popmoxpasmunuiax C nokasaTeneM ¢GOPMBI  HalWH MeHee
0.1 v~ (OTkasumenckoe, MuHreuaypckoe), paCnONOMeHHbIXx HA peKax
¢ BOMLIWKEM Co/epxaBueM Hadocor (2.5 xr/Ma), €CTb BCe npeiochlil-
Kin nng obpasopanug rpaabl MM ASTBETH M3 peyHBIX HAHOCOB B BepxHel
YacTH BoAOXpaHunuuma., MoXHO 8aMeTHTh, YTO KOoShhULUHEHT HepapHO-
MEpPHOCTH paChpefefiedns MOWHOCTH OT/AOMeHHl No mgiuHe OGbepa pac—
TeT C yBeluueHuem Haubonblue i rﬁyﬁulim popgoxpasmmuma (7 = 0,74)
H yMEeHBIUeHAeM oK A3aTes dopMEl yawn Bogoema (1 = -0.82).

Takum obpaaomM, ycroimmsoii ¢dopmoli nponoABHOrO npogwas OTI0-
KEeHH XAPAKTEePUBYIOTCH CAMble Manele Bofoxpasunuma (npyast) ¢ no-
Kaaarenem opmel damu Goilee 3 Ml on IN1yBOKOBOAHEIE BOAOXPAHUIIN~
wa ¢ pokasarenem  ¢opms!  wvau . menee  0,] ml, B nepBon cnydae
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Tabanuna

34

KoappuuueHT HepaBHOMEpHOCTH paclipefeneHus MOLIEOCTH
OTJIOMEHHI B BOOOXPAHUIHLIAX

FoR Cunolt orno- [Toka—
Bonoxpasmwinlie b1 NEHRR, ACP f::;h To—
goBRa- |cpefi= |y MAO= | ——
HHA  |HE#  [THHBI hn,\ fop~ s
MBI
W Y I e
a
' Ne 4 1975 | 0.49| 0.81 | 0.6 5.4
Ne 5 0.36| 0.47]0.8 5.5
KapaxyGanckuil | Ne 8 0.63| 0.94]0.7 | 11.0
e { NeTa 0.32| 0.32]1.0] 34
Ne76 0.53] 0.54| 1.0 1.0
Ne 8 0.34| 0.42]08 | 4.4
Ne 9 0,53 0.899] 0.5 1.9
BopueHcKoe ) 1956 | 0.22f 0.201 1.1 2.1 |Jlonarus
' 1958 | 0.20 0.25] 1.2 L
YcneHckoe 1956 | 0,08 0.07] 1.1 1.3 [lonaruu
1959 | 0.10f 0.2 0.8 A
,Bonusr Bopora” 1964 | 0,12 0,20 0.6 0.6 {Oauu, 1
1967 | 0,20 0.20] 1.0
OTKazHeHCKOe 1866 | 0,07| 0.041 1.8 0.08{ 10 mus, 1¢
1968 | 0.27] 0.17]1.8
1970 | 0.,36] 0.17] 2.1
Musreyaypckoe 1964 | 0.35| 0.19]1.8 0.08| Tapeepn
1966 | 0.43| 0.23] 1.9 R




npofoNkLHLIA Npodiuib OT/IONEeHHH XapakTepuayeTcs HanbGonblieit MolHo-
CThIO B NPHUINIOTHHHON YacTH, & BO BTOpPOM = B BepxHe#l yaCTH BOAO—
xpauunuma, [1poMeXyTouHBEIM SHAYEHWSM MoKasarefs GOpMbl Yaly co—
OTBETCTBYET HEeyCTOWYMBEIN NMPOOONBHEIN Mpodulk OTOKEHHH.

Pacnpepenenne Crnos OTNOXEHHi NO J1oXy Bogoema, Hapsady C H30-

JIMHASMHA MOIIHOCTH OT/IOMeHUH Ha [7aHe BOAOXPaHHMLIA, MOKHO [pe -
CTAaBHTHL B BHAE rpadHKa CBA3H MOUHOCTH OT/IOKeHHMHi Ha BepTHKanu C
ce paGoueit wnu HauanbHo¥ ( no sawnenus) rryGmioi ( MarapauH, Mau-
keBud, Copoxnaa, 1968: Bunorpanosa, MaptwiHoBa, 1973; [lpoivkosa,
19756, 1979).
" Ha rpadvkax cegsu cros OTNOKEHHH C HauanpHO# I1yOHHOM BepTH—
Kanu BhigensieTcs omHa (puc,19, a) unM HecKoNLKO JMHH} cBsi3d ( puc,
19 6, B). B nepeom ciiyuae MOXHO TOBOPHTH 00 ONHOPOAHBIX YCIOBHAX
oCAaOKOHAKOIJIeHHs B BoooeMe, a BO BTOPOM = O HEOAHOPOZHBIX.
[IpUIVIOTHHHEBIR CcTBOP 1, KaK IpaBMilo, XapakTepuayeTcs 6OBLIEM Clo-
eM OT/IOXeHHi, 4YeM BblllepacnojloKeHHs# CTBOp 2, OPH OOHOM H TOM
*e gHaueHMM TyGuHE Ha Beprikanu (puc.l9, 6, B) B ceBsan c oTno-
KeHHEeM S0eCh [POOYKTOB pAaaMbIBA GeperoB W JI0KA, B3MYUMBAHHS
[OHHBIX OTJIOKEHHH, & Takke HaHocoB, o6pasopaBlIMXCd 3a CUET pas-—
MBIBA H ONOJI3aHHMH BEepXOBOT'O OTKOoca njioTHHEl, Hawnag co cTBopa 2,
MHTEHCHBHOCTE 3a/IeHHs BO3pacTaeT [0 HAanpapjleHUld K BEpXOBLIO
npyna, 3apoclieMy TPOCTHHKOM, JTO BHOHO MO CMelleHHIo JUHUH chBsan
MOIIHOCTH OTNOXEeHMH cC IVIyOMHOW BepTHMKany Ha OTHAeNbHBIX CTBOpax
npymoe (puc.19). [Ipi ogwoit u Toi #e rayGuae B Bepxobbe npyaa
ocaxpgaercya Goiblle HAHOCOB, YeM B NPANMOTHHHON YacTu, 3TOMY CHO=—
co6CcTByeT 3apacTaHHe ero TPOCTHHKOM, 3a0epXHBAKIMHM HAHOCHl H
nAaKmuM oprairdeckuit onafm.

Tpe peransHoM (uepes 1.0-2,5 M Mo WHpHHE) 30HONPOBAHHH OTIIO-
WeHNl GeperoBofi SOHBI MpynoB Ha rpapukax ceasu h = f ( Ho ), no-
CTPOEHHBIX [WIf OTAEeBHBIX CTBOPOB, BHIAENAETCH HUMHME y4acToOK k-
HUM CB@34, XAPaKTepUSYIOWMHCHA cnabbiM HapacTaHHeM Clos OT/IOKeHHH
C yBe/lMYeHWEeM HayalbHOj IVIyOHHBI BEpPTHKAIM M OTHOCHIIMHCH K IpH—
GpexHoil 3oHe npyaa. 3peck Biaronapa YACTOMY B3MYYNBAHHIO OTJIO—
MEHHE HX HaKOMIeHHdA He NpoHCXoaHT. 30He aKKyMYMsSUMH HaHOCOB HA
rpajuxe cesan h= T ( Hg ) coorsercTeyer BepXuuil y4aCTOK HHMH
CBA3H, OTNMYAKMMACH OT HUXHero Goflee MHTEHCHBHBEIM HapacTaHHeM
€Nos OT/IOMEeHHH C yBenudyeHHeM IiyOWMHEI BepPTHKAaNA.

3TOoT Cnocof npencTabBleHUd pacnpefefeHdd MOIMHOCTH OT/10XeHuH
no JI0Xy BOAOXpPaHW/IMIia HMeeT psi NpedMyllecTB [epes cHocoBoM
HBONHHMA cnos ornoxeHnuil. [Ipexpe BCero nocrpoenne rpahpuka CBHSH
h = f( HG ) Bepgercs B nosleBbix’ YCIOBHSX, M B [pOllecce 30HIMPO—
BAHHH MOWHOCTH OT/IOWEHHH €CTh BO3GMOWHOCTE MPOKOHTPOIHPOBATH
COMHHTeNbHbIe naHHbe. [lanee, oTnagseT BoIpoC O HEOOXOAMMOM KOMH—
YeCTBe 3JOHAHPOBOMHBIX BEepTHKaneH, MOCKOABKY HCHOMHHTENL NMpH [OCT-—
poeHHH rpadHuka cleduT 3a PaBHOMEpHLIM OCBeeHWeM 30H/AMPOBOYHbI—
MH [1aHHBIMH BCero [OHanasoHa ryiybun Ha ctpope., C NOMOUIBLIO TaKHX
rpafHKoB CB#3H MOMKHO Gojlee OGOCHOBAHHO NPOH3BECTH paHOHMPOBAHME
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Puc.19, Cpgab MOWHOCTH oTnowexult ¢ HavanpHoit (mo sawnenna) ray
GrHOR Ha BepTHKanu npynoB Ne 4(a), Ne 6(6) u Ne 9(B) na 6. Kapaky
Banckofii,

1-6 — HOMepa CTBOpPOB OT MJIOTHHbI CUOTBETCTBEHHO, 7 — BEepTHKAlbL E
TPOCTHHUKAX.
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BOAOXPAHWIAILA [0 YCMOBHAM OCAIKOHAKOMIEHHS C Bblae/IeHHeM NpH—
O pemHOol MO0CH H YYACTKOB MO ero nnm-:e B 3ABHCHMOCTH OT 4HC/IA
NHHWY CBY3M Ha Trpapuxe,

3.5. TounocTs onpeneeHns ofbeMa OTNOXKEHHH

B ceasu c ucnonbsoBaHMeM OAHHBEIX IO 3AW/ICHMIO NPYOOB Mjls OLEH—
KW CTOK& HAHOCOB BPEMEHHBIX BOOOTOKOB H pa3paboTKM MeTOoNOB pac—
4YeTa 3TOr0 HBJIeHHA HeobGXOAMMO 3HATEH TOYHOCTh ollpeneflenus obbema
OTNOXEHH{} B Npolecce MNONeBsIX H KaMepanbHeIX pabor, Cpennds KBag-
parHyeckas owubka onpepesieHus obfbeMa OTJIOKEHHH B Mpynax Bbi4AC—
Nnanack MeTOOOM YACTHBIX MOrpelHocTeldl ¢ y4eTom OWHOOK OTAeNBHBIX
onepauuit (Kapacer, 1971). MNonessle pagoTh, CBa3aHHBIE C MEHSYNb—
HOlt chemkol mpynooB, NpoMepoM KAyGMH MO MepeKHHyTOMY dYeped mpyn
TPOCY, BBINOAHAITCA gocTarou#o TouyHo ( +4-5%). Oumbka soHaEpoBa-—
HHSI MOUIHOCTH OTMOMEHHH IPH WIHCTHIX ¥ CnaBoymjlOTHEHHEIX TIpPYHTax
TAKKE He BBIXOMMT H3 YKASAHHOIO Npefena, HO 3HaunTe /MbHO BO3PACTa-
eT Ha NeCHYAHHUCTBIX H YIMIOTHEHHBIX TPyHTAax.

Bunonuennrie B 1975 r, geTankHEIE 30HOMPOBOYHLIE paGoTEI HA Npy-
nax Kackapa, rge B S8aBHCMMOCTH OT pA3Mepa BonoeMa HaaHAYAIOCh
or 18 no 88 SOHAHPOBOYHLIX BepTHKANEH, NOSBOMNMIIN CTATHCTHYECKHM
MEeTONOM ONpene/iiTe OWHOKY AMCKpPeTHOCTH, O6YCNOBNEHHYIO KOMHYECT—
BOM 30HAHPOBOYHEIX BepTHKaNel U uX pasaMelleHUEeM N0 AKBATOPHH Ipy-—
na. [lna sroro nyremM IOC/eAOoBaTe/lIBEHO0 COKpAaUeHHA 4YuCila 30HOHPO=—
BOUHLIX BepTukanefl OGbIIM BBEIMUCASHB! I KAXKLOTO CAy4as CpeiHpe
apupMeTHHeCKHe SHAa4YeHHd G0 OT/IOKeHMil, & 3areM MX CpeaHue
KBaApATHYECKHEe OTK/OHEHHMS OT Cpe[Hero c/od OT/IOMeHHH nph Hau-
6onblieM KO/HYeCTBE 30HAMPOBOYHEIX Bepruxaneft. PacueTs nokasanu,
4YTO OwMGKA AHCKPETHOCTH MPH COKPALISHMN YHCIA 3OHAHPOBOYHEIX TO-
ek or 30 no 10 ysenuumsaerca ot 2.6 no 14.8% ( puc.20). IIpu xo-
nuvecTBe 30HOMPOBOuUHBIX Beprukaned 20-25 omMGKa NUCKPETHOCTH CO—
crasnger 7-8%, [lpuBeneHHEle paHHbIE OTHOCHATCH K Cy4aw, KOrfa
SOHAMpOBOYHBEIE BEPTHKAaNW pacnpefendioTcd O WHMpHHE Npyaa Hepas—
HOMepHO: B Geperoboit soHe 4uyepea 1.0-2.5 M, a B ray6okosomHo#t —
yepes 5-10 M no wHpHHe,

O6pemM OTNOMEHHH B Npynax onpefefsniCa [aHUMeTpHpoBaHHeM
M3ONMHUE CTos OTNOWEeHHH Ha WwlaHaX BoOAOEMOB - cnocoBom, XOpoIlo
uapectHeiM (HOnmu, 1971) # cunrmomuMca Hawbonee toudelm  ( Hei-
nemann, Dvorak, 1963). Kpome Toro, ofbem OTNOHeHHHE MO
#eT OblTh BBIYHC/IEH MO NAOWIANK 3aHeHMS HA NONMEepeuHbIX NPOPUASX
( Bockpecenckuit, 1956) mam cpenseMy CilOI0 OTNOXeHHH HA TeX e
npopunsx (Hacrapnenwe..., 1973). [Ipocroif u, Kax 6ymeT mOKa3aHO
HHXe, [OOCTATO4HO TOYHBIA CHoco6 OUeHKH obbema OTIIOXeHHH (10 KX
cpefHeMy C/IOI0 B pas3HpIX HHTepBanax rayGue  Bopoema (3umMHHOBA,
Kynpur, 1968) npn o6paGoTke AAHHLIX MO 3aMAEHMIO NPYNOB HE NpH-—
MeHqICA,
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Puc.20. Wamenenne OwHOKH gHC- st g
KPeTHOCTH B 3ABHCHMOCTH OT YH-

cna 30HAWPOBOHHBIX  BepTHKanei 201+
na npynax 6.Kapakybauckoi, :

ah/n, Y

40}

~50

1 | h

—L 1
[/ 20 40 60 80 100

Bee merodsi, pasnHdaniuecs TPYA0eMKOCTBIO, [poBepeHbl HA M
Tepranax [0 34HAGHMIO NPYAOB KapakyGaHCKOro Kackana U nokasa
BroflHe COMOCTAaBHMEle peaynbTaThl. Ecnu B KauecTBe 3TafnoHHOTO Ip
HATH CMOCOG HBONMHAN CIO§ OTNOKEHMN, TO OTHOCHTENLHAS Cpe/Hs
KBaapaTHyeckag ownbka onpepeneduns ob0beMa OTIOKeHHE B npyn
Kackaga no cpegHeMmy CIoI0 OTNOXeHHW{t B HHTepeanax raybux cocras
+10,6%, a no miowamM 3aWiieHHs Ha nonepevHmkax — +12.2%. Biusk
peaynsratel nomyunn E.AJOaum  (1978) mia npynos Ceeephoro Ka
Kasa.

B peaynbTaTe NOMEeBEIX M KaMepajlbHbLIX paboT 00beM OTIOMKeHHil
npynax Kackaga, Kak [MoKa3dan pacyeT cpenHell kpaapaTuyeckoil owmt
XM cnocoBoM YACTHBIX NOTPelHoCTed, BuYMCAgeTCd npa OGnaronony
HOM COUYETAHMM OWHGOK IeMeHTOB (npH HX MUHUMATLHLIX 3HAYCHHS
¢ norpewHocTbl +14,4%, a npn Hebnarononyyiom - +18,4%, Cnepos.
TenbHO, O0WHH O6beM OTNOXeHHH B npynax NpH KoAWYecTBe 30HOMP
BOHHEIX RepTHKane# e medee 20-25 u ocBelueHHd HMH BCEro [HAIM:
G0H& HaMeHeHHd TyIyBMH MO¥eT OBITH [OJIYHEH C NpHeMiIeMol ToyH!(
creio (+14-18%).

3ouaupoBouHsie pabGoTei HA npynax obOblYHO NPOHEBOOATCH B TIETH!
Bpemd, KOrga 4acTk OTNOMEHHH HAXOOMTCH Yye B ocywaemol 30H
Ha ponwo 9Toit yacTH oOTNOMeHHH B nNpyaax Kackana NpUXOONTCH |
27-35% obuero ux ofvema., B crapeix npynax (Ne B) sommupoBous:
TpyOKa He BCeraa MpOXOOHT BCK TOMUY YIIOTHEHHEIX OT/IOMEHMIl,
onpepefieHde HEOTIOHAWPOBAHHON HX HACTH NPOU3BOAMTCH MYTEM COf
MelleHHs nonepeyHbiXx npopuneft B OPUINIOTHMHHON YAaCTH Mpyaa M HHA
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Iloxasare/in aauneHns npyacR #a podocbope 6.Kapaxybarckoi

i Obrem oTNo= Cpepnuit cnioft | Ornocurens- | Cpenpgsa|Macca ornoxenu
Ho- [epnon skcmmyara-
Hauans— HeHuH OTNOXKeHH, CM | Hbiit 06beM IoT—
MEp ouH 4 [Tnowams
Hpi oi‘j-b—l sawnenus, % HOCTE
npyna aepkana,
_— uicio | eMnpy- i Vol taa #6 ; OTOHEC—
net noBs, : Mé - '| obumit |3a ron | oBwuit |3a roa| wwi,
3 THIC, 3 oblag, |3a rom,
THIC. M T/ )
THIC.T T
1 19471960 14 - 4.3 0.84 680 20 | 14 - - (0.75)| 0.83 45
2 19£5-1860 26 - 11.2 11 (L 44 10 0.4 - - (0.75) J.92 33
3 1905-1960 56 - 9.9 3.2 58 32 0.6 - -} (0,78) 2.4 44
4 19301975 45 83.0 61.8 |24.0 534 39 0.9 24.0 0.6 0,74 | 17.7 394
5 1958-1975 17 25.6 26.9 7.44 438 28 1.6 29.0 L7 0.77 8.7 336
6 1894-1975 81 137.0 735 §52.0 640 87 1.1 38.0 0.5 0.71 36.9 455
Ta 1801 -1875 74 62.0 214 [37.0 500 173 2.3 58.5 0.8 G.78. 1 27.B 375
76 1966-1975 9 3.4 2,69 1.26 140 47 5.2 37.0 4,1 0.99 12 138
8 1951-1975 24 34.3 27.5 9.69 404 35 1.5 28.3 1.2 0,79 7.6 320
9 1941-1975 34 84.5 41,0 |21.0 618 51 1.5 24.9 0.7 0.68 14,3 420
10 1950-1975 25 10,8 13.0 5.0 200 -38 1.5 45.8 1.8 0.88 4.4 176




HeM Gbede. C ydeToM KaK NOKpPHITEIX, Tak M He NOKPBITBHIX BoAofl ¢
NoWeHHl NMOKA3ATeN: 3nunelnd NpPYAOB KAackaja NpedcTaBfieH:l
Ta671,35.

3.6. [1NOTHOCTE OTIOMKeHW

[na nepexona or ofpemMa OT/IOKEHHMH X MX MacCe Heobxoaw
3HATL MIOTHOCTh HE TOMBLKO OTAeNbHLIX Npob, HO B CPe[HION BCeii To
uil oriomehuit, OT6op npob oTnoMenuli € HEHAPYIIGHHOH CTPYKTYL
BXOOMT B COCTAB MO/leBkIX paboT no obcienoBaHnio 3aufleHua npyaos,

Haubonee H3y4YeHHON OKA3allaCh [VIOTHOCTh I[OBE PXHOCTHOIO CA
OTVIOWEHHA B Npyoax #  (QakTopel, €e olpenelgioline ( Msnkobcky
[poan, 1947; [lpurkoBa, 1960, 1966; Hxoenesa, 1960, 1961a, 196
Nucnueina, 1960; Wexosnos, 1969, 1971), las ee onpenesenns noc
pOeHB!l  pasfiMuHble TpabppdecKHe 3aBHCHMOCTH, KOTOpPble YUNTLIBAI
BAUSHNE HA [VIOTHOCThL BNAXHOCTH o6padua, COACPMAHWE OpPrainyeck
ro BellecTBa, Cpeasero AMAMETpa OTOKEHHN WIH Ccopepkasug B H
yactuu metee 0,01 mm ( Axkomnesa, 1960, 1865; lllexosuos, 1969;5;
ropnu, 3nmunopa, Kypmin, 1975).

‘T/I0THOCTL MOBEPXHOCTHOrO CHOSl OTAOKeHH{ mnpynob na 6,Kapak
Ganckoit coctapnger 0,5-0.8 T/x° (1a6m28) # SHAHNTENLHO MeHbL
ninoTHocTH Geperosoro rpyuta (1.0-1.3 v/m3). B ofchixaoueii yac
APYAOBR IWIOTHOCTH MOBEPXHOCTHOrO Cilos OTIAQMEeHHi, no nanHepiM B.2
Jlenckoit, nocrhuraer 1,4-1.6 1/»° ymenbmaerca nAe 1.2-1.3 T/a
"Ha raybude 50-55 cm  or nopepxHocTd., B obcoxwmx npynax MCC
MIOTHOCTL MOBEPXHOCTHOrO Cjlof oTnowennii cocrasnana 1.0~1.4 T/n
(Mpeitkopa, 1960). Exeroaneim nepecoixannesm npynos Cepeproro K:
saxcrana obbacHger K,H.Jlucunmua (1960) Gonbuiyio nnoTHOCTE OTIIC
mennit 8 anx  (1,0-1.2 ©/M°), Oriowenus B obcoxweldl 9acTu npy:
noApepralTCs HeoBpaTHMBIM H3MEHEHMAM: YIIOTHSIOTCA W MpPH 0U¢
peaHoM NOKPHITHH WX BOAOi HEe BOCCTAHABNUBAIOT CBOETrQ IepPBOHAYAME
Horo obwema, [loaTBepxoeHHemM ITOMY COYMHT COXPAHEHHE KOMKOBE
Toll CTPYKTYPhl OT7IOWEHNE B KonoHKax, Jlosromy Gonee BLICOKHE 3HE
YeHHs RAOTHOCTH OTNOMeHHiT B npubpexHolt 1 BepxHel yacTax IpyAc
CBA34Hbl HEe TONBKC C MeXaHMHecKHM COCTABOM OTIOXeHHH W copef
MaHueM B HMX OpPraHM4ecKoro BewmecTBa, HO M YIVIOTHEHHEM OTTIOKE
HU{l B pesyneTaTe HX [epechiXaHkd.

[lo Mepe HAKONNEHHA OT/IOKEHMII HIKHHE uX ciou NOABEPraiTc
IpaBHTaHoOHHOMY YIVIOTHEHHIO, M INIOTHOCTE OTJIONEHHii Bo3pacTaeT I
HApPABNEHHIO OT UX MOBepPXHOCTH K HauansHOMY floky npyna ( puc,18)
B oTpenkHBIX clydadx 9Ta 38KOHOMEPHOCTBE HAPYIAESTCS NOCTYINIeHH
em B npyn HAHOCOB C aHOMANLHO# KkpynHocTelo (puc.®, a, ), ¥n
NOTHeHHE OTHOKEHM{I NO BepTHKANM XOpOWO BLIPAXEHO B Npyaax H
6.KapaxyGauckoit (puc,18, a, 6, r, 1), B npumiornaHol u cpepgHe
gacTH npyna Ne 4 oTMevaeTcs yBenwueHWe NMAOTHOCTH 10 IMHE KOMOH
Ku, Toroa Kak B BepxHeji ero yacTH ( puc.18, B), nonBep*eHHoli ne
puoaMdecKkomy OOCLIXAHWIO, NNOTHOCTB OT/IOWEeHHH yBenuuupaeTcs o
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HANpaBIEHHIO K noBepxHocTh, pocturasa 0,9 T/MO § BHAYMTENBHO npe-
BEILAS TAKOBYO B NPUIVIOTHHHON wacTH somoeMa (0.4-0.6 T/m3), B
pacHeTHBIX 3aBHCHAMOCTHX [/s ONpenejleHds cpefHe# MJIOTHOCTH OT{io-
WeHHH B BOOOXPAHWIMILAX YIVIOTHEHHE HX YYMTHIBAIOCHL BBefEHHEM B
GopMyNY NPOOOMKXHTENLHOCTH SKCmiyaramuu sogoema | Mankoscknii,
Nposa, 1947; Lane, Koelzer, 1943; Miller, 1953) wuau
MomocTH ornoxenuii ([IpuiTkopa, 1966; Heinemann, 1962).

dopmMyna aBTOpa Qg ONpefeNeHHs cCpedHell MIOTHOCTH OTAQMEHHIl
B Ipyaax MsmeeT BHI t

fo n
J’CPRR’Q,CP(1_+;:—1 h’cp)v (8.1}

. ) 3,
roe 2/0p — CpeaHas MIOTHOCTb OTNOXEeHMU, r/cM”; rO.CP = cpenusia

MIOTHOCTE MOBEPXHOCTHOIO CI0f OTIIOMEeHi, I‘/CMS; h
cnodl otnoxenuii, cM; & B N - napaMeTpsl.

[InoTHOCTE CBeXeBbiMABWHX (HeyﬁnOTHeHHbe) OT/OWEeHHAR BbIYUCIA—
eTcd no gopMmyne

0.15 0.2 0.9
j A 1.7d Q.31 0.01C,c; + (3.2)
roe d - CpenHuil NUAMETP OTNOMGHHA, MM; [ — NMOTEpH NPH NpOKani-—
paann, %; CHCL - norepi npy obpaGorke HCL, %.
lokasarens crenedsn T B dopmyne (8.1) onpepensercs B aaBHCH-
MOCTH OT KpYMHOCTH OTIOHEHMi] U3 BhIpAMeHHUs

e cpe sl

0.064
n= 7027 - (8.3)
TMapametrp @ B dopmyne (3.1) B ee HawanbHOM BapHaHTe GhUI NpU—
war mocroanueiM  (0.27). Mecnenopanua Ha npypax  KapakySasckoro
Kackana nokalanuk cBasb napamerpa & ¢ KosphuUMSHTOM BogooGMeHa
( koappuuuent kKoppendunn 7° = 0,98), KOTOPyl MOXHO NpeOCTABUTH
B BHIE

q =0.08 (“&7 )0-6,- (3.4)

roe C / W - xosphuunesT BonoobMeHA NPYOOB,

Cpennga kBagparudeckas ownbka pacdeTa napamerpa @ no dop-
myne (3.4) pasaa 20,4%. BoaMOKHOCTL MCNOJIL3OBAHMS 2TOMH (HOPMYTIL!
IS NpyAoB gpYTHX NPHPOHEBIX palioHop TpebyeT AONONHUTENBHON Npo=
BepkH, KOTOpas B HACTOflulee BpemMs a3ATpPyAHeHA B CBA3M C OTCYTCT-
BUEM (GAKTHUECKHX MAHHBIX O MPOTOYHOCTM MpPyHos. MMmewowmiecs B Ha-
ifenM pacHOpSMeHHH CBeAeMHs O COCTAPe [OHHBIX OTIOMEeHMH 1o MIuHe
KOTIOHOE, OTobpaHHLIX M3 Bopoxpanunnm ,Bonukd Bopora”, OtkasHen-
cxoro, Mumreuaypckoro (Tapeepnues, 1974), Ans KoTOporo npumMeHH—
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3navenne napamerpa & B gopmyne (3.1)

BopoTok, Ha Ko— [ Hnenn Cpennuit
TOPOM pacnoio~ s auamMerp, T, CHCI a
eH Kackan it MM
—— weHMH %
BonocGop p.ToMysnosku
Pyueit Xanasnu- 5 0.009-0.024 9,5-11.7 | 5.9-18.6 | 0.18-0..
CKHit
Banka Nopbkas 1 0.025 11.8 5.0 0.18
Peka [dy6oBka 1 0.010 11.6 8.8 0.23
Banka Wcaxopa 2 0.022-0,045 9,7-13.4 | 5.3-7.4 |0.17-0.
Banka Tpyweska 2 0.023-0.029 9,0-10.1 | 6.7-11.1 | 0.16-0,
Banka I'pasayuka 1 0.012 18.2 15.1 0.22
Pexa Kanuiopka 1 0.005 14,9 11.9 0.27
Banka XypaBotika 2 0.011-0.014 | 12.6-12,8 | 9.6-11.7 [ 0,21-0.
_ Bopocbop p.Kymbt
Pexa Tarapka 1 0.043 9.4 B 0.15
. Pexa Mokpsti 5 0.008-0.018 11.8-14,2 | 5.6~11.0]0.19-0.c
Kapamsix
Pexka 3Toka 4 0.008-0,015 | 11.3-19.0 | 13.5~27.7 {0.20-0.2
Pexa Mokpas 2 0.012-0.033 | 11.9-14.0 | 7.5~14.1{0.19-0.2
Eyitsona
Pexa [ypuyuka 1 0.013 12.8 7.8 0.21
Bopoctop p.Eu
Banka I'pyackas 1 0.017 9.7 13.8 0.19
Banka Kapaxyban- 9 0.014-0.022 4,9-7.9 15.1-22.7(0.008-0
cKan

noema (opranpdeckoe BemecTBO, NpPOAYKTE XeMOTeHHOH cefnuMel

unn) ;

- c6poc HAHOCOB B HmMHuMI Goed; R

X

coB npu 3a6ope Boabl H& XO3AHCTBEHHBIE HYXABI;

neuye;

4R

0T pasMepHOCTB MAaccChl,

- H3BbATHE

Hak

R, ~ ocanKomak

~ MaMeHeHHe KO/iH4eCTRa Bapece#l 3a pacueTHuifl nepwu
- = Hepsaka Gapanca. Bee cocrabnaiomme B ypasuennu (4,1) m



mocTk dopmyns  (3.1) nposepanace P.B.TapBepauebsiM Ha Bonbion
smarepuane, Bopumenckoro ( Sxosnesa, 19616), nokazany, 9ro pacxoy-
neHna MewAy BeluMC/IeHHbIME o dopmyne (3.,4) n dakTHYeCKIMHE sHa-
YeHHAMH napaMerpa @ ans sopoxpanuanm  OTkasHeHckoro H Bopiep-
CKOro COoOTBeTCTBeHHO paBHbl =11 n =20%, [1ng AByxX OPYTHX BOao~
XpaHMIKL 9TH pacxoxaeHund Gonbie. GakTHYecKoe 3HAYEHHE NapaMer—
pa @ nana sopoxpanunimma ,Bonuwen Bopora” pasno 0.16, a nng Muu—
revaypckoro - 0,12.

3navenue mnapameTpa U ON9 KOHKPETHBIX BOOOEMOB MOMET OhiTh
VCTAHOB/IEHO Ha OCHOBe aHANHM3A WAMEeHEeHHMS INIOTHOCTH OTNOMeHH{ no
anuie Konokox (r1aBn.36). O6pawalor Ha ceba  BHEMAHHe B Tabn,36
NOBOMBEHO YCTOHUHBLEIE B Ipefefax OTAeNbHBIX KACKANOB MNPYAOB 3HAaye-
uug napamerpa @, UTO MoMeT OGBITH KOCBEHHBIM [MOKasaTelleM OTHOCH-
TeNbHO OAMHAKOBOH IPOTOYHOCTH 3THX BOAOeMOB. [lns 6O/bIKHCTBA
npynoe Ha BoaoocSope p,KyMmel napameTp O MeHseTcss B HeGoabluom
npepene (0.18-0.23) u B cpegsem pasen 0.21,

Cpenssas MIOTHOCTE OT/OKeHU) npynos Ha 6,KapakyGanckoi (Tabn.
35) moiuncnena no dopmyne (38,1). Tpu srom mna npynos Ne 4, 6, 76,
8 u 9 npungarsl QaxTHYecKHe gHaveHMd nNapamerpa (I, a ana Npyaos
Ne 5 u 7Ta - onpepenetst no gopmyne (3.4).

F'naea 4. CEAMMEHTALMWOHHbLIA BAJIAHC [IPY 0B

Cnocob BbIpaxeHds NMpoUeCcoB MpeBpalledHds BelecTBa U 3Hepruu
B BOdOEMAX 3aMeaneHHoro BopaoobMeHa B dopme Ganadca ObIn npef-
nowen J1.J1.Pocconumo (1934) u B HacTosee BpeMs WHPOKO HMCHOIIb=
ayercyd B IMMHOIOIMUECKMX MCciienopanuax, CeauMeHTAUMOHHEIR Danaic
NpyaooB MO3BOMAET OATH HE TONBKO KONHYECTBEHHYIO OLEeHKY OTMAEMbHBLIM
HCTOHHMKAM HAKOMNEeHUS OQOHHBIX OTNOMEHnH, HaHOoCOYAepKuBaloue#h cno-
CcoBHOCTH BOOOEMOB, HO M METOAMYECKH OGOCHOBATH BO3MOMKHOCTE HC—
NONMb3OBAHHSA MHOTOYHC/IEHHLIX AAHHBIX [0 3AHNIEHUIO IIPYAOB [yl OLEeHKH
cnabo M3y4HeHHOrO CTOKA HAHOCOB MaylblX BOOOTOKOB MW CKIIOHOBOI'O
CMbIBA,

CennMeHTAaLMOHHBI ©anadc BoNOXpaHUIHIL B OTAMYMEe OT BOOHOTO
COCTaB/IgeTCs OOBLIYHO 3a Nepuoa MX aKCIIyaTaud#, NOCKO/NLKY COBpe-—
MeHHBIe MeTOAbl MCClenoBaHuil He MO3BOMHIOT HAaOe#HO OnpefelnTb
38’ KopoTxue nepuomb! (roa n Medbwe) OTAeNbHLIE EI'0 COCTABNIONINE.,

B obwem BHoe ypaeHeHHe ceaMMEHTaUMOHHOro Gajaica npyaa 3a-
NMCHIBAETCH CHEeAyoIHM 06pas’oM:

Pﬂ+R6+Rp+R3"RB=Rc‘fo‘i'RotRBaiAR, (4.1)

rae Rn - nocTymnende HanocoB (BaBellEHHBIX W BNEKOMBIX) 1O OC=
HOBHOMY BOOOTOKY, RE - GoKoBag [PUTOYHOCTE HAHOCOB H CKAOHO—
BRI CMBIB [OYBLI HA y4YacTKe npyna; Rp - NoCcTylleHUe HAHOCOR OT
pasaMbiBa Geperob, OHA M BEpXOBOI'O OTKQOCA [IOTHHBL; Ra - MPOAyKTEl
aedisLdn Ha 3epkano (1pyada; RE - MNPooyKThl BHYTpeHHel aH3HH BO=
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A@HTHI NPHXOAHOJ YacTu GafaHca

OHAKOINIe HHH y‘-IﬂCTByHJT HCTOYHHKH A&JNIOXTOHHOI'O M aBTO=—
 POMCXOM e HIH, K nepebiM OTHOCATCH NPOAYKTHI SPO3UN H
Bofoc60pa, nepeMelaeMsie BOAHEIMA (CTOK HAHOCOB BONOTO=
émﬁ cMblB NOuBLI) W BOSAYUHLIMI NOTOKAMM, 8 BTOPLIS
r [POMAYKTEI pasMbiBa Geperos, 7oxa, NNOTHHLI W BHYTpeHHeil
‘BOOOEMa.

ycTynaeHe HAHOCOB U3 BHWEpPACTOAONKEH=
npyna (Ry). Ceenenust o MyTHOCTH BOABI B NPUILIOTHHHOM
nop (Tabn. 24) ObiiM UCNMONL3OBaHbl ANF ONpedeseHud CTOoKa
JEIX HAHOCOB, WAyLMX Ha COpoC U3 OaHHOO Npyda H MOCTyIa-
DKEPACTIONOKEHHBI TPy Kackana. TH AaHHLIe XapakTepuay-
MPOBAHHLI CTOK HAHOCOB Ganku, KOTOpHIA ObL1 moncwwTas
ona Kexnoro mecdlla, a 3aTeM [Uid Ce30HA ¥ roaa (Ta6m.37).
guem 2a 1973-1976 rr. npymml copacwisanu ot 0. T (npya
9,5 v (npyn Ne 76) BaBeleHHEIX HAHOCOB B OO B 3aBHCHMO—
BEMYAH 3apery/lipoBaHHOTO CTOKA BOABI (7 = 0.97). OcuoeHoit
OB MPOUCXOAMT BECHOIl, COCTABNAA ANA OTASNbLHBIX NpyOoos
52-100% ropopoii Benuuusbi (Ta6n,37). Pacnpenenenme croka
B roay Goflee paBHoMepHOe, wuem croka Bomel (Tadm.9), Gna-
jacThio B ero GopMHpPOBaHHH ABTOXTOHHBIX HCTOYHMKOB,

TKe MEXAY NPyAaMH [OpOMCXOAMT YMEeHBIeHMEe MYTHOCTH
CueT OCAaKOeHHS 4YACTH HAHOCOB B TPOCTHHKAX H [VIABHBIM
3a cyeT pasGapileHds [0TOKa BLHIKIMHUBalOUMMECE (UNBTpa-
i Bogami, MamepeHus nokasaiu, yro B 3aBHCHMOCTH OT IlH=
a MYTHOCTE MNOTOKa yMeHbllaeTcs B 2-3 pasa u Goilee. B
/BenMYenueM pacxopna Boabl B cpeadem Ha 0.1 n/c Ha Kaw=
M [NMHBI yd4acTKa Meway npyasMu UsMeHeHwe pacxofa Bape-—
HAHOCOB HAXOQUTCH B Npefenax TOYHOCTH CHOPOMETPHYECKHX
Hii © He Y4YuTBRIBANOCH [IpH COCTaBlleHHd OanaHca HaHocoB

K HAHOCOB H3 BhbllepacilonoMeHHBIX IIPYAOB, BLIMHCIEHHEIR 34
6 rr., BXOAsUMe B UMK/ NOBLILUEHHOR BOAHOCTH, GBI MPHHSAT
0 mepHofa cocrabilednsa GanaHca HaHocoB, [lo3ToMy BOsMOM—
ropoe 3aBbllleHHe aTojt Cocrapnsomell HGajaHca HAHOCOB Tex
nepHoa SKCIIyaTauMd KOTOPHIX 110 BOAHOCTH ONHM30K K cpen-—
FONeTHEMY WK HUXe ero,

 AOHOBH # CMBB NOYBH C HNpHAEramwmWero
cGopa (RE).quT 9Tol cocTaBndiollell DajnaHca HAHOCOB 3a
SKCINTyaTallHu NpPYOOB IPeNCTaBAAET CIOXKHYK 3ajavy, MOCKoIb—
b H3MEepeHuaMH BCe CK/IOHE! NPYAOB Kackajga, pasnuyaioli-—
OpPOMeTpHeil, opueHTauuel, CENLCKOX03AHCTEEHHBIM HCIIONb30Ba—
B TeHeHWe MHOI'O/eTHEro MepHona NpPaKTHYECKH HEBO3MOKHO.
BHBIE H3MEepeHHs CKACHOBOIO C;MI:IB& [NOYBEI, BBINOJ/IHEHHEIe B
OHHBIH nepyon (cm.rinl), He OAOT npeacTaBleHHs O BHIHOCE
’B 'CO CK/IOHOB BCEeX NpyaoB KACKANQA naxe 3a NepHoA OAHOrO M
Ke noxas, Tem Goaee sa nepuoa SKCIyaTAUMM NPYAOB.
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Tab6bnanumnmna 37

CpeaHuit ronoBoy 3aperynupoBaHHbIH CTOK BaBelleHHEIX HanocoB 6,Kapaky6auckoi
M ero ceaoHHoe pacnpepenenne (1973-1976 rr.)

;{g;;t:p 2{%1;32”?&?0- lonopoit, T Cpennee . Cesonnblit, % ronoporo
K 1978-1974 [1974-1975|1975-1976| = T /KM X1-11 -y V1=Vl | 1X=X
3 15.9 2.2 1.6 0.8 1.5 0.094 28.8 54.2 17.0 -
4 17.5 1.8 1:3 0.3 ¥ a 0.083 23.0 787 3.3 -
5 18.5 2.6 2.6 1.6 2.3 |} 4.2 18.0 68.4 6.6 7.0
8 19.3 ¢ - 0.4 - 0.1 0.010 - 100 - -
7a 19.7 0.2 0.6 0.5 0.4 0.020 5.1 77.8 il -
76 19.8 1.8 2.6 3.0 .5 0.13 1.0 522 o7 7.7
8 21.8 0.8 2.1 17 1.5 0.069 20.4 56.6 18.0 4,0
9 22.6 0.9 1.8 | 1.8 1.5 0.066 11.0 718 17.5 -
Cpen- 1.3 1.6 1.2 1.4 0.062 14.9 69.3 145 2.8
Hee




CxnoHOBbIfi CMBIB NO4BEI C NpWlerawumeroe BpogocGopa npynos 3aa
nepHoa MX 3KCIVIyaTauMH MOMKeT OBITk ONpefe/leH KaK  OCTATOYHLIN
uneH ypabhenus Gananca (4.1), ecnu MaBeCTHEI 0GTANBLHBIE er0 COC~
Tapidgompe,. [lOCKONMBKY B YHCHO HEWIBECTHHIX COCTABMSIOLHX 3TOrO
ypaBHeHMs, MOMHMO CK/IOHOBOT'O CMBIBA MOYBHI, BXOOAT MPOAYKTHI BHY~
TpeHHell XH3HH Bogoema, TO [/ig ONpefefleHWs CK/IOHOBOTO CMBIBA HC—
NoNb30BaH NpUGMIKeHHBIH crnocob, codepxaliHe. KOTOpOro H3/10KEeHO
HHXE.

O6o3HaYHM '{epes'ARo TY 4aCTb MACCHI OOHHBIX OTJIOKEHHN, KO-
Topas obpa3cBalach 3a CYeT NpPOAYKTOB CKJIOHOBOrO CMblba ( R5 ) B
BHYTpeHHeHl KHAHH Bofoema ( RE ), Torna

4Ry= Rg+Rg - (4.2)

Bennuuna ARO onpenensercsa ua ypapfeuus (4.,1) # pasHa

AR°=R'0—(an+Rp+ Ra)*(RngtR&t.ﬁR). (4.3)

[loHHble OTNOXEHUS NPYOOB (ra6n.23), kak u NPOAYKTHl CKJIOHOBOT'O
CMbiBa, CONepXAT HaHOCH! ( MiHepaipHble YaCTHIbI), OpraHHdecKoe
BEUIECTBO M COMM, TOrga Kak NpoayKThi BHyTPeHHel MH3HM BOJOEMA —
TONLKO OpraHHyYecKoe BeWEeCTBO M coid. I[losTomy ypapsenme (4.2),
yOOBNeTBOpAlolee CoaepxaHWK HAHOCOB B COCTAaB/MIOLIMX GanaHca,
MOXeT ObiTh NpeacTaB/leHo B Buae

ARq Poy=Rs Pe » | ' (44)

roe Pg ¥ Py y — COOTBETCTBEHHO ConepkaHue (% maccel) maHOCOB
B [IOHHBIX OTAOMEHHSX W [POAYKTAX CKAOHOBOTO CMBIBA ( NOHBE BOMO—
cGopa).

Us ypaBienns (4,4) MOMKHO ONpenenUTh CK/IOHOBBIA CMBIE NMOYBBI

Po,H
Bos=——2= AR, . (4.5)
6 Pgm e

Taxnm obpadoM, g OUEHKH CK/IOHOBOI'O CMBIBA MOYBEI MeTOOOM
Sananca HeoBXomiMO 3HATH CONEPKAHME OPraHM4eCKoro BeuecTBa M
coneji B obmeit Macce OOHHEIX OTJ/IONEeHMH M mouee BomocHopa,

Mo dopmyne (4.5) peuuGAen CpeaHuit TOOBOf CKNOHOBLI CMBIB
HOYBEI C YACTHBIX BOAOCGOpPOB NPYOOB Kackaja C YYeTOM COOTHOLIEHHH
Mekay conepmaHHeM HAHOCOB B [OHHBIX OT/IONMEHHSX M MoyBe BOAOCGO-
pa, npuBefeHHbBIX B Tabn,33.

MpoanykTHM s30M0BOFrO0 nNepeHOCA (RS)'
Cornacuao onpepgenenno E.AM0auHa, oCHOBOHHOMY H2 M3MEPEHHAM MYT-—
HOCTHM BOAbl paCTasbllero AbLAA NPYyOoB, HA 3epKalno BOLOEMOB B Te-—
YeHHe 3UMHEro lepuona BeinagaetT Ao 713 T/kM2  S/10BOro MaTepuana,
KO/Il4eCTBO KOTOPOro BO3pacTaeT C YCHIEHHEM CKOPOCTH Berpa, Kak
aTo Geino aumolt 1973/74 r, JleTom, COrMIaCHO H3MEPEHMIO OT/ICHeHMi
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B MCHApUTelle, YCTAHOBIeHHOM Ha npyay Ne 5, 3a koporkuit  nepuo
(c 10 Y1 nmo 30 YiI) 1974 r, Ha nobepxHocTs npyaa eemnano 1071/
3/I0BbIX NMPOAYKTOB, 4YTO HAMHOI'O MpEeBBILAST WX 3MMHee XOonu4ecTso,
3Hayenne aTol cocrapngomei Ganadca N8 MHOPO/IETHEro Nepuoaa
npuHgTo paeHeiM 130 T/KM® HA OCHOBE HCCIeoBaHMil Munpoxumuuec—
KOro MHCTHTyTa B 3anagHoil yacTn CepepHoro Kapkasa B TeyeHune 1967-—
1972 rr. (Bawmakopa, Txauepa, Kpynens, Marpees, 1973).

PaamwpB Geperob N1oxa H N1 0TH#HHE
(F\’p ). Bepera npynoB CloXeHbl NECCOBHANBIME CYTVIMHKAMH TSXeNoro
MEeXaHHYeCKOro COCTABA, [OYTH OOHOODPA3HONO [0 BCEH O/IMHe KaCKa-—
na (ra6n.29). lNpeobnanamuMy B MeXaHUYECKOM COCTABE IPYHTA 4B-
nmiorca  ppakuwun  kpynsofi newm (0.01-0.05 mm) u mnuctas (mMesee
0,001 mm), xax u B nouse BonocGopa M nousoobpaayloumel nopome
(ra6n,2, puc.15), Fpydr neporo uHconupyemoro Gepera uMeer Oojsiee
KPynHBI MeXaHHueCKHll cocTaB, COAEPXHT MeHble OpraHWYecKoro Be-—
wecTBa K Gofblie coneil, ueM npaBoro aaTeHeHHoro (Tadn28). IMnor-
HOCTB [OBepPXHOCTHOT'O I'OpHaoHTa Geperoporo rpyHra #Ha nepoM Gepe-—
ry Gonblue, HemM Ha MpabBoM,

HanpopnHei#t Geper npynos, KaKk npapwio, oGpLIBUCT W HOCHT MeCTa—
MH cpexMe cneas! obpywenusa. Cpeaon dopm obpylleHus BCTpeyaloTcsa
ocbind  (npyast Ne 4, 6, 8), ofeans (npyast Ne 5, 8,.9), ononsun
(npyn Ne 76), cnonzanue pmeprosoro nokpopa (npyaer Ne 6, 8), wuum
B BepTHKankHOW cTeHKe Gepera Ha oTMeTKe ypoBHsa (npymel Ne 5, 8,
9). TlocrosuHoll fopMoli nepedopMiUpoBaHius Geperos ABIAETCS OTMELS,
OTMYHMBAHHE W YHOC TVIMHHCTBIX H NbIIEBATHIX YACTHI OO ASHCTBHUEM
ponHeHus, Bcece atH ¢opmel obpyleHus Geperos MMEWT MECTO M Ha
KpynHeix Bopoxpanmmimax (Berpgpos, 1958; Kauyrus, 1969; Kapaywes,
1964; 3onorapes, 1955),

Ha npynax xackaga, 0COCSHHO B NPHIWIOTHHHON 4YacTH, NpeobiapaloT
abpasnonnble Gepera ¢ GeperosbiM ycrynom (kmujom) u abpasuonHol
yacTeio Geperopoit otmenn ( puc.21l). AXKyMynsTUBHAH YacThb Gepero-
BOH OTMenH He Bbife/IdeTcs, TEK KAK CIAHBAETCH C OOHHBIMH OTIIOXe—
HUaMH Gonee rnyGokoil 30Hb!. B BepxHeil, o6bIYHO 3apociueit TPOCTHH—
KOM, YAaCTM NpPyOoB NOCTYMAKIINE CO CKIOHOB HAHOCH CINOCOGCTBYIOT
BhIMonaxuBaiuio 6epera,

Bepera npyaoe Ne 5, 7-8 nouti no Bcell ayMHe XapaKTepH3yIOTCH
HeBonbuwoii Beicoro#t (menee 1 M), HauBosnee BricokHe Gepera, oco—
GeHHO B NMPUMIIOTHHHON YacTH, HMeloT npyast NeNe 4 u 6. Bricora Ge-—
peros, Kaxk NpaBu/lo, YMEHbWAETCH MO HAaNpPaBleHHI OT [IOTHHE! K
BEpXOBBIO Npyna,

YknoHn GeperoBoro ycTyna 3HA4YNTeNBHO [peBbILAET yrodl ecrecr-
BeHHOr'o oOTKoca Ganku W [AOCTHIraeT Ha OT[AeNbHBIX CTBOpAax 70-90°
(puc.21), Wupuaa abpasuoHHOl wHACTH GeperoBOH OTMenH HAa Npynax
Ne 8, 8 u 9 pocruraer:15-20 M.

Beperosoii npolecc Ha npynax Kackaga NOAYHHSETCH ONpeaefleHHBIM
sakoHoMepHocTaM. Tak, cpelHee 3HaYeHNe YK/IOHA GeperoBoro yctymna
3ABUCHT OT CpefHel AaMIMTYAel KoneGaHWs YpOBHH, a ero cpenHdas
BLICOTA OT rNyGMHBI pasmeiBa NpH ckopocTH eetpa 10 m/c ([lpeiTko-
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Puc.21. TNonepeynrie npodu/iun NPpUIAOTHHHOH yacTh npyaoB Ha 6.Keapz
kyGauckoit (1975 r.).

Il & p Bl Hag NMonepe4yHHKOM — HOMep Npyna.

pa, 1979). O6pyuwenuio nogepraercs okoqo 72% niuHbl Geperopolt am
Huu npynoB. [lpu aTomM pnuHa ofpymwaemoil Geperobolt IHHMM Ha f1eBO!
fepery B 1.2 paza Gonblle, Y©M HA NPaBOM.

Va3 comocTapnenHs nonepedHoro mpobuias npyaa B ero NpPHIVIOTHHHO
4aCcTH C aHAJOTMYHEIM NpopHieM HHXHero Obeda, YC/IOBHO XapaxkTepH
3yOWKUM HadallbHeill Npopune Ganku,cjileayeT, YTO NPHIVIOTHHHAA 4HacTi
npyna Ne 4 pacuiMpunack 3a 45 neT ero skcmiyarauuu Ha 12 M, npyn
Ne 5 3a 17 per va 6.5 M w npyna Ne 6 3a 81 roa sHa 56 m, Cpepnus
rogoBas CKOpPOCTb OTCTynaHua Gepera cocrapaana 0,2-0.4 m.

[lnomank pasMmbiBa GeperoB W JIoka 3a NePHON SKCIVIyaTauHH NpyQ
onpenefeHa pasfgenbHO Ol NeBOTO W npaboro Geperos myTem COHOC
TaBlleHHsl COBpeMeHHor'o npogunsa Gepera c HauanLHbIM, [1ocne g pe
KOHCTPYMpPOBAH [0 YACTHYHO WM NOJHOCTBIO COXPaHUBIIMMCH HA COBpE
MeHHOM mpojune Gepera abpasuoHHeIM uyacTaM GeperoBeIX oTMened
Kamxaas M3 KOTOPbLIX COOTBETCTBYeT omnpeneneHHop ormetrke HITY. [
2TOR LenH MoXeT GBITh MCnmonb3opaH Takke meroa H.H.Buxhorpamoeo
(19738), ecnn Ha npyay BenMCh ypoBeHHble HaGnIoAeHHs, OXBATHBLIK
3KCTpeMafIbHbIe oMbl

Haubonbuas miomans pa3Mpla Oepera # aHa AN 6ONBLKHCTB
npynop Kackaaa HabmionaeTcs Ha nepoM Gepery M cocTasifeT B cpel
Hem 6.8 , TOraa Kak Ha npasoM - 5.2 . OTo aBnNfieTCH pe3yibTE
TOM pA3NMYHON NOABEPKEeHHOCTH paaMuiBy rpyHata GeperoB B cCBasH
OTMeYeHHBIMH Bbille OCOGEHHOCTAMM (HIMKO=MeXAHHYeCKOT0 COCTabé
O6bem pasMeiBa Oeperos H Jloxa Ha ydacTKe Npyaa, PACHONIONEHHO
MeXay CTBopamit, Ofnpefefiel Kak MpousBefeHUe MONyCyMMbl Mlollase
pasMmblBa HA STHX CTBOpax HA PACCTOAHHE MEXIy HHMM,



E:xerdnﬂo B8 apyls! Kackaga 3a cueT padmeiba Beperos u noxa mno-
crynaer 13-200 T rpynta (1a6n.38) B coorBercTBuMM C OGBEMOM BO-
noemor ( kosppunnent xoppensuus T =0.83), BaumsHne npononkureb-
HOCTM SKCIVIYATAUMH MpPYyJoB HAa CPefHIOI IOJOBYIO MAaCCY pasMblBae-—
Moro GeperoBoro rpyHTa Baipameno cinabo (7 = -0.51) u B sHauM-
TenbHO! CTelleHH YYHTHIBAETCH Be/IHYHMHON HA oOBema, TeCHO KOppelH-—
PYIOLIETO C NpoAO/IKHTENLHOCTLIO skcmiyarauuu (7 = 0.81).

YpaBHeHue CBaaM cpeaHeli TroOopo# Macch pasmelBa 6eperos npy-
aoB Kackaga ¢ HX o6veMOM HMEeT BHA

R, = 158w %2, | (4.6)

roe Rp ~ CpenHss rogoeas macca pasmpiBa Gepera, T; W - obrem
npyna npn HITY, THIC,MI,

Cpennsig KpagpaThHdeckas ownbKa pacyeTa MpOOYyKTOB pasMeiBa Ge=

peros npymos no dopumyne (4.6) pasHa 40%, YunTeipag cinabyio nay-
YeHHOCTh Npollecca pa3MeiBa 6eperol Ha Npynax, aBTOP CHATAET BO3—=
MOMHBIM PeKOMEHIOBATH sl MCIONL3OBAHUS (GOPMYITY (4,8) B anano-
CHYHBIX YCNOBHAX.
) B ceBsau C oTHoCcHTENbHO GONLWOH NNOTHOCTEI GeperoBoro rpyina
(Ta6n.29) no cpasHeHMIO C NOHHBIMH OTNOXeHHaMH (Ta6n.35) npoayKTel
paaMmbiBa Geperos SaHUMAOT non BoaoH o6wem B 1.5-2,0 pasa Gonbuue,
yeM Ha Cylle B COCTABAAIT 2HAYHTENLHYK [Oofio B obmelt macce oT-—
noxennit (1a61.38).

MpoanykKTEe paaMEBa OToTHEH { Reag )s
[MnoTHHEl NpYAOB KacKana 3emjigHbie, BO3BeeHbl U3 ONHOPOAHBIX, OGBIY=
HO GeperoBeiX rpyHToB. HeykpennenHbie Bepxoeble OTKOCHLI IJIOTHH Hon
poszpelicTBueM poliHODOs OLICTPO PAasMEIBAIOTCS M ABNAIOTCSH HCTOYHMKOM
0Cafo4YHOr'0 MATepHAana, 4YacTh KOTOPOro NOCTYyNAaeT B NPyd Takue I[pH
pPeMOHTe INVIOTHH.

Paameis mIoTHH NpOMCXOOMT NpH BeTpax 3anagHoro HamnpasieHHd,
NOBTOPSIEMOCTE KOTOPEIX BO3PACT&eT B OTKPHITHI MEpHOd H OOCTHIaeT
Haubonbwero sgavyeHus B wioHe, [pyHl HagBOAHON YACTH IVIOTHHE! CHO=
CHTCHA Ha NOABOMNYIO, B PeayilbTaTe Yero MOWHOCThL OT/IONEHHH B MpH—
MIOTHRHOM YACTH BHAYUTENLHO BO3PACTAET MO CPABHEHMIO CO CMEKHBIM
BBINEPACTIONOMEHHEIM CTBOPOM, OT0 BHAHO H3 IpadHKOB CBASH MOIIHO—
CTH OTnoxeHull, ¢ HadanbHo# raybmuon npyna (pmrc,19).06mult o6Bem
paamelBa MIoTHHE npynoB Ne B, 7, 76 B 9 sa nepuod MX 3KCH/IYATaLUK
onpefeiiel KAk NpPOM3Be[eHHe PA3HOCTH MEMAY MOIHOCTBLIO OTAOMeHHH
H& MPUIFIOTHHHOM M CMeXHOM CTBODaX Ha owams 3epKaja ydacTKa
npyaa Mewnay STHME cTeopamH, Ero BennwuuHa cocrapnser g 9THX
npynoB 1.1-12.0 M” B ron B coorBeTCTBMM C HX obbemom. [aa apy=-
FHX NPyOoB KAcKajga CpefHuii Molosod oObeM pasMbiBa MAOTHHBEI Olpe-
fgefied  OPHEHTRPOBOYHO No I'paplxy cBE3# ero ¢ obvemMoM npyaoB
NeNe B, 7, 76 u 9, TpyHT OT pasmmuiBa [WIOTHHEI, [WIOTHOCTHL KOTOPOT'O
npuHaTa pasHoit 1,3 T/MS. cocTaBager B CpenHeM okono 8% exeron—
HO} Macchl NponoyKToB pasMuiBa Geperos H floxa,
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Ta6nuna 38

[lokasatenu obpywenus Geperos M pasmbiba aHa npynoB Ha 6.KapakyGanckoi

Hucno mer | [imuHa OBneM [OPOaEI, ThiC, M3 S T—— Macca nopoast,
aKcmiya- 06 pymaeMo-— : ThIC. T,
Howesp upyas TAaLUnK ro Gepera ERRES,
S obumit Ha | /M9
e obmu it 3a ropg 100 ™ obwas 3a roa
Gepera
45 870 6.0 0.134 0.69 1.0 6.0 0.134
17 1120 0.9 0.053 0.080 1.3 117 0.069
81 2090 14.3 - 0.176 0.68 1.3 18.6 0.229
Ta 74 312 4.2 0.068 1.3 1.2 5.10 0.069
76 9 145 0.24 0.027 0.16 1.2 0.29 0.032
8 24 430 1.9 0.079 0.44 1.2 2.28 0.095
34 1080 5.4 0.159 0.50 1.0 5.40 0.159




OpranundyeckKoe BemecTBO BHYTDpPH=
BOONOEMHOTIO MNpPOMCXOXKHODEHHUS (Ropp). Op-
raHM4eckoe BemecTBO B NpyAax kackana ofpaayeTcs 3a cueT NpoldyK-—
uuu  rugpobuonTop ( Beicwas BooHAas pPACTHTENLHOCTh, QUTO- M 300-
inankTon, GeHroc)., HacTh 2TOR NPOAYKUMH MUHEPANM3YeTCH, 8 OCTAIlb—
HAs y4acTBYeT B (OPMHPOBAaHHM BapeCeit H [OHHBIX ornoxenudr. [lo
ceenennam B.A.Jlenckoit, ©Guomacca TPOCTHHKOB B CyXoM Bece Ha
npynax kackaga cocrasnsier 1.4-2.4 KI"/M2. a ux roaopag NMpPoOyKUHd
paeHa 0,3-37.0 7. M.A./BaHoB oneHMBEeT T'OMOBYK MNPOAYKUHMIO CyXOro
pellecTBa ¢UTONIAHKTOHA B npypax NeNe 4-6, 9 ot 2 pmo 47 r/m°, aso-
onnaikToHa — oT 3.3 mo 137 r/M3 n scobentoca - 10.8~137 r/nd.

CreneHr MHHepANN3AUMM OCTATKOB pPA3/IMYHBIX BHAOB runpobuoHTOB
NpUHATA YCTIOBHO, MWCXOAs M3 MMEWWHMXCH CBeAeHHMH N0 BOAOXPaHH/IH-—
mam BomKckKoro kackana (Byropun, 3uvunosa, Kypdmua, 1975), a Tak-
Me HA OCHOBe peKOMeHpamwn crnenuanucros HWHeTHTyTA o3epopeneHns
AH CCCP. llpyns kackana, K8K yXe OTMed4aloch, pasiiM4alTcd BOOO-
oDMeHOM M YCNOBMSMHM BETPOBOIO NlepeMeunBAHMs BoAHOH mMaccel [lo-
3TOMY CTeNneHb MHUHE PANM3ALMN OpPraHHYecKor'0 BellecTBa B HUX Gyper
pa3Hofi, HO y4ecTb 2T0 Gea CleudanbHbIX HCC/IeNOBaHMII He NpeacTabB—
ngeTcs BO3MOMHBIM, [lig BCex npynoB KacKana MpHHETO, YTO MMHEepa-—
nuayerca 50% nponykuum TpoctHukoB, 85% = puronnamkrona; 75% -
asoonnankroHa u 80% - sooBentoca. TakuMm obpasom, HA hopMHpoBaHuE
BaBeceii ¥ OOHHBIX oTnoxeHH# upeT 50% npoaykumm TpocTHukoB, 15% -
¢uronnaskTona, 25% - acomnanktoHa u 20% - soobGenroca. Paccumn-
TAHHOE C y4eTOM YKASaHHLIX AONYyileHHH TIo[oBOe KONHYECTBO OpraHk-
YeCKOT'0 BelleCTBa ABTOXTOHHOT'O MPOHCXOXAEHHS B OTAE/LHBIX [pyaax
kackana coctaeaser 0,16-18.8 t (T1a6n.39). [NpuueM rnapsyio pons B
ero oSpasoBaiiu UrpaeT BeICllag BoOHAs PACTHUTE NBHOCTh, KOTOpO#
aapocno ot 8 no 91% nmomamn sepkana npynos (Te6n.B). DT nanuLe
XapaKkTepU3yIoT y4acTHe TIHAPOGMOHTOB B 3aMlleHHH MNpPyOOB B COBpe—
MEeHHBIH NepHofd, HO MX, BHOKMO, HeNb3f PACHPOCTPAHMTL HA BeChb Me—
puoa IKCMAyaTalMu npynos, B TeyeHHe KOTOPOro MEHSHCh YCOBHE
pPasBUTHA M XO3giiCTBEHHOE MHCNONbL3OBAHWE TPOCTHHKOB, [locnenHuit B
[OBOEHHEN nepHoa M nepBele NOcNeBOeHHble IOl B 3HAYHTENIBHOH cTe—
MeHU BRIKAWMBANCH [Ny XO3AHCTBEHHBIX HYXI.

OpranuyecKkoe BellecTBo (lloTepd NpH NpoKanuBaHuK), o6pasopas—
weecd B OpPyAax 3a NepHoa HX 3KCHAyaTalyi, MOXeT OBITh ONpene/leHo
MeTonoMm GanaHca BewecTBa, HO s 2Toro HeofxoaMMO 3HATL ero co-
nepxanue BO BCex cocTapngiomux Ganauca, [lockonbKy Takue ceeje-
HHS OTCYTCTBYIOT, TO &BTOXTOHHOE OPraHWYecKoe BelIeCTBO OleHEeHO
npubnkenHo. [lpepbilleHne COOepXaHHS OPraHHYeCKOro BellecTBa B
noHHBIX ornoxehnax (5-9%) Hapn TakoBeiM B Nousax BomocGopa (4%)
pacCMAaTpPHBA/IOCE KaK MoKa3aTenlb BOSMOMHOCTH ero BHYTDPHBOAOEMHO-
ro ofpasosanng, B OTHeNbHBHIX CHyYasX yBemHyeHHe CONEpIAHHH Opra—
IM4EeCKOT'0 BEUECTBA B NOHHBIX OT/IOKESHHAX IMPYyaOB CBA3AaHO TaKke C
paamewennem depy Ha ux Beperax (mpyn Ne 9), ucnonbaopanuem po-
aoeMoB aisl paspefeHus BonomnaBamoumed nruuo (npya Ne 76).
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FTa6anmuona 39

[onoBoe KOMHYECTBO OprasudecKkoro peumectsa (B T)
ABTOXTOHHOT'O NPOMCXOXMOEHAd B fipyAax Ha 6.KapakyfaHckoit

Homep 3a cuer NPOAYIMPOB aH s T [To cepn-
G TpocT- | ¢UTO= 300N71aH~ | 3006eH— G
HHKOB N7aHKTORA| KTOHA ToCa :;MY G
4 9.9 0.4 2. 0.7 13.0 fal
5.9 0.004 0.08 0.06 6.0 14,8
6 18.5 0.08 007 | 0.2 18.8 3.6
Ta 12.1 - - - 12.1 - 15.2
76 0.16 - - - 0.16 2.4
& 17.3 - - - 17.3 10.0
5.6 | 0.4 0.8 0.5 7.0 10.0

Taoiaunua 40

lomopas macca npoaykToe (B T) XeMOreHHOH CegHMeHTALHH
B npyaax Ha 6.KapaxyGanckoi

MNorepn npn obpaborke

HCL
CuCO3

Hepaaka conesoro 6a—
nagca 3a 1973-1975rr

Ha ypashenna (4,2) onpegennm chayana oblyio maccy
BHyTpesned xuann sonoema (Rg ):

Rsz‘dRO_RE'

Ned [N5]| N6 | M7a 76 N8 [N
20,7 |41.0 | 38.9 | 32.4 | 9.9 | 28.7|28
18.2 | 0.8 |22.0 | 189 | 3.7 | 205|186
a8z |e2 |22 | -4 |23 |4
1POaYKT

(4.

OrHocHTenbHOe comepkauue (B npoleHTax) OpPrasHUYecKoro pemec
Ba B obuell Macce MNPOAYKTOB BHYTpeHHel KU3HH Boaoema

ETCs M3 YpaBHEHNHSA

onpenen

1



N ARy Poo~ RgPso
Peo Rg ’

(4.8)

rge pS,O ' p0,0 ' PS,G = [POLEHTHOE CcoaepxaHHe opradH4eCKoro

BelleCTBA COOTBETCTBEHHO B IPOOYKTAX BHYTPEHHel XH3HHM BoOoema,
OOHHBIX OT/AOKeHMEX K nouse popocbopa,

Macca oprasM¥ecKoro BewecTBa BHYTPHBOAOEMHOTO MPOUCXOMOCHHAS
onpedefseTCy Kak MpOoMaBefeHHe ero [POUeHTHOTO CoAepMHaHUs (PBQ
Ha OBWYI0 MAacCy BElleCTBA TOIO e  [POHCXOXACHHSA (R ¥s

PacxoXaeHus Memay MACCoH Opra{igecKoro BemeCTBa BRIMHCIEH—
HOW MO NMPOOYKUHMH THAPOGHOHTOBR M MeToay GanaHca pellecrBa, Heua-
Gewno (Tabm,33), Tak kak neppbiit cnocob XapakTepua3yeT ero Maccy
B COBpeMeHHbIl MepHod M HEe YUNTHIBAET pA3NHYHYI0 CTeneHb €ro Mu-—
HepanM3auMy B pasHBIX NpPynax, a BTOPOl - 1AeT MAaccy OpraHHYecKko-
ro BellecTBa 3a NIEPHOM SKCIVIyATALWMM npyna © y4eToMm OcobeHHOCTEl
ero MHUHepaluaauWy B K&XOOM BONOEMe, HO, B TO e BpeMs, OOMyCka—
eT HeTOYHOCTEL B 'ero onpedsfleHuH B CBE3H C MOTpellHOCTAMH B OLEH-
Ke [Opyr#ux COocTaBnfiomux Ganatca HAHOCOB.

NpoaoykTse XxeMoreHuHo#ft cenHMMeHTA A-
unr (R ) Kak ormeuanoce B ra.lll, norepu ot o6paGorku HCL
noHbiX oTnoNenu (13-28%) NpeBbILAIT TAKOBEIe MOuYB BopocOopa
(4.5%). Taxwe pasnmuaercs comepwaine CaCQy » mousax sonocGopa
(2.5%) u ornowenusx (6-=13%), 3To noaBonﬂeT NpennonoXHTE  Ha-
MEYMe XeMOTeHHOl CeauMEeHTAaunu cofedl B Npynax WM ONPeAeNHUTb ee
MeTonoM Ganasnca pewecrtea. [ng 3TOro MoMeT GHTb HCHO/IBL3OBAHO
ypaBHeHHe, aHanoruuHoe ypasHenmio (4.7), Macca npoayKkToB XeMoleH—
HOH CeaMMEHTAlMH MOXeT ObITh. ONpefefieHa TAaKMe [0 PA3HOCTH MeX=—
ay obueil mMaccoit mpoaykToB BHyTpeHHel usHH Bogoema ( RG ), ua-
BeCcTHol M3 ypapuenus (4.7), U Maccoii OpraHHYecKoro BaleCTBA
BHYTpuBonoeMuoro nponcxoxnenus (R ). Bror nyre 6Gr HCHONL-
30BaH B HacTosue# padoTe, &

Pacuersl nokasanu, 4TOo B NOHHBIE OT/IOKEHHS €MEro[HO MOCTYHaeT
3 BoaHo#i Maccel npyaoe oT 9 pgo 38 T coneil, ofpasoBaBlMXCa B pe-
ayfbTare BHyTpHBOgoeMHeIX npomeccos ( Ta6n.40). Ouenka macchl Kap-
GoHara Kanblus, BbIMIAJAIOLEro B OCANOK, BBIIOJHEHA MO ypaBHEHHIO
(4.8). 3TH conu exeronHo yBeIWYHMBAIOT MACCY OTIOMEHUH Ha 4-227
(Ta6n.40). PacueT XeMOreHHOH CenMMEHTAUMM B npynax Kackaga Me-—
ToAoOM GanaHca BeleCTBA XOpOWO COrfiacyeTcd C AaHHBIMH COVIEBOro
Ganauca (cm.ra.Y). Hepssku IocnenHero WMeloT Takol Xe MOPSAOK
BeNMYMH K&K M MacCa cofeii XeMoreHHOro npoucxowaesus ( ra6n.40).

O6mee noctynneune semectsa (X R ) B npynst kackana maxomguTCs
B COOTBETCTBHH c MX obwemom ( T = 0.97), Tak Kaxc nocneqHUM Te—
CHO KoppenupyeT aBToXToHHOoe Bewectso (¥ =0.98), Mpyas kackana
exeroaso monyuaioT 142456 T ocagkoofpaayiolero marephana.
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4,2, DneMeHTHl pacxogHoft YacTh banaHca

C6bpoc HaHOCOB B HUKHHUEK Bbed (F
3T0 upeaBrdallHO BakHBIA, Mano M3yyeHHBI oJIeMEHT cefUMEeHTAaLll
goro fGanasgca ManslX BOOOXPAHWNHKLL, MNO3BONAIIKEE ONEHHTH OCAankc
KomjieHHe B HHX [0 PpasHOCTH Memay oDLKM MOCTYNAeHHeM HaHC
( npuxonsas 4acTk Gananca) M c6pocoM HX K3 Bogoema Ge3 MPOU3E
cTBA TPyAOEMKHX S0HAMPOBOYHBIX pabor. HaoGopor, ecnu Haec
Macca OTTOXeHHH B BoOOXpaHunHue U c6poC HAHOCOB M3 Hero, To
MHO onpenenuThk ofuee MNOCTy/lei™we BelleCTBA B BOLOEM M €ro He
coynepkuBaomylo cnocobHocts (Brune, 19353; Roehl,Holem.
1978; Heinemann, Holt, Rausch, 1978). Kpome Toro, n
YyeHHe CTOKA HAHOCOB K3 BOAOXPAHU/IMILA H HX KAYECTBEHHOT'O COCT
No3BOJIeT COCTABUTE MPEeACTABNEHHe O TPAHCHOPMALMM PedHEIX Ha
coB pomoxpauunnmem ( BuHorpanoea, 1973a; 3umuHoBa, 1974).

[Tpu kKackanHoM pasMelleHMM BONOXPAHUANLI, KOIAA PACCTOSHME |
Wy HMMM HeBellMKo, CTOK HAHOCOB M3 BEILCPACMNONOMEHHOTO BO/OY
HUMIlE T[PaKTHYECKH paBeH NPHTOKY HAHOCOB B naHhoe. . B cesa
9THUM pexuM cOpPOCOB HAHOCOB paCCMOTPEH MNpH aHanuae a/eMeH
MPUXOAHOH YAaCTH ceaMMEeHTALMOHHOI'0 GalaHca Kackajga [MpyaoB.

CpelHee rofoBoe KoNHYeCTBO COpACHIBAEMEBIX H3 NpyaoB  Kack
Hanocoe B 1973-1976 rr. cocrasuno 0,1-2.5 T (Ta6n1.37) u Boapac
n0 ¢ ypenmuesnnem o6beMob c6pocop (xoodduuMeHT XKoppensiuuu 4
0.97) n kosppuunenta Bomoobmena ( » = 0.85),

MavsaTue HaHocoB nprH 3abGope BO]
Ha Xoaag#hcTBeHHBE@ HYXOH (R:c ) icl
aneMeHT GanaHca onpepeneH 3a 1973-1976 rr, c yuyerom 3abopa Bc
HA MO/IMB OrOPONOB C anpeia MO CeHTAOPE W MYTHOCTH NPYAOBOMH |
nel, PacyeT cHavana BBINONHEH [Ofg KaxOOl0 Mecdua, a 3aTeM C)
MHpPOBAHHEM MECHAYHBIX 3HAYEHMH MOfy4YeHA TofAOBas BenW4YHHA HIBS
HAHOCOB, KOTOpas GLIIA NPUHATA VIS BCEro NepHoaa SKCIVIyaTauuy I,
noB, Ee rogoeoe anayeHHe pgna MPYAOB COCTAaBjgeT COTBIE il
TOHHEL

Ocankonaxonnenue (Ry). Obwem ornoxe
B mpyAax xKackanga, Kak yxe oTMeuanock B ryiase [li, onpepenen m
HEMETpPHPOBAHHEM H3O/IMHHH Cog OTNoXeHHuil Ha miaHax npynoB. T
HOCTE ero onpegeneHusg cocraenger 14-=18%. lNepexon oT ofvem:
Macce OT/IOMEeHH BHOCHT MNOMO/IHATe/IbHYIO MOrpellHOCThL B oNpefeile!
ocafKoHaKonieHus, o6yCloBneHHYIO HeCOBEPUEHCTBOM MeTOOOB Onpe;
neHusa cpeaHell MIOTHOCTH OTIOXEHHIR.

Ocanxonakomienne (T185n,35) u c6poc Hanocoe (Tabn.37) onper
NAIOTCH OOHUMH H TeMM Xe (aKTopam#d, NOCKO/BKY NPeacTaBlgioT [
B3AUMHO NPOTHBONOMOKHLIX mpouecca, [J03TOMy B OTHOCHTENBHO OO
POOHBIX MPHPOAHBIX YCNOBHAX OCANKOHAKOINIEHWe Omnpene/igeTcsd, Npex
BCEero, IMPOTOYHOCTLIO BodoeMma (kospuumeHT Koppenauunm 77 = =0,€
TecHo CBgaaHHON € ero paamepamyu. Eme I.M.lllamop (1939) ormeu
yro ruyGoKHe POAOXpAHNNNIIA 3aJepKUBAIOT HAHOCOB 6Oonblie, Y
MenKKe,
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B cBasu ¢ MCNONb3oBaHWeM A&HHBIX [0 3AHIeHWO APYAO0B A1 OUeH -
KII CTOKA& HAHOCOB BpeMeHHBIX BOOOTOKOB BAKHO YCTAHOBUThL, Kakylo
[O/II0 COCTABAAET Macca OTNOWeHMji B oBuieM NOCTYHONEeHHH TpyHT006-
pagyoulero Marepiania B BOOOeM M MOKET /i OHA XapaKTepH3oBaTb
crok Hanocom (Ykasauud..., 1973),

MameHeHnHe KenndyecrBa BapBpeceld B
BOOOXpPpAaHUKAN I E aa pacde THG®H# nepud-
on (Rpaap). UaMeHenne MyTHOCTH NpynoBoil BOAbl H OGbeM& BOL-
HOji MAacChl B TeueHHMe Iofa NPUBOOMT K M3MEHEeHHIO KOMHYecTha Bape—
ceft KAK 3a OTHeNbHBIE CE30HBI, TaK W 3a rofa B nenom. OpHako Be-—
NHYEHA TOrO MAMEHEeHMs He3HAYMTe/IbHag M COCTaBasieT 3a ol Me-—
Hee 1 T.

Pacxonnas 4acTb CeOMMEHTAauHoHHOro 6GanaHca nDpynoB Kackana
(X R ), skmoualomas nsa OCHOBHEIX 2/1eMeHTa (c6poc HAHOCOB B HHM—
nuit Goed, ocamkoHakomieHue), ONpefenAeTCs SHAMMTE/BHO TOuHee
(+20%) npuxonHoit. dT0 OGCTOATENLCTBO MO3BONFET MCIOJIL3OBATH Me—
Ton GamaHca pBemecTBAa /YIS ONpefAe/eHHs OTAENBHBIX COCTAB/IFIOMHX
NpuxXoAHOfi MacTH, B cBd3u ¢ nociegHuM OanaHC HAHOCOB NPYAOB HE
3aMKHYT. Ero npuxogdas 4acTk [pHHATZ paBHOH pacxolHCH H, Kak
OKA3aHO BEHILE, HAXOAMTCH B COOTBETCTBHH C obveMoMm mpynoe (77 =
=0,97).

4.3, Ceaumenrannonnslit Gajagc npyaoe Kackanga

Ponb oTmenbHHIX  MCTOYHEKOB B 3aWjieHMM NpPYyOOB BHAHA U3 cemd—
MEHTAUMOHHOTO Ganadca (Tabm.41), cocTap/eHHOr'o 3a NEpHOO HX K-
cIiyatalun,

[locTynnenye HAHOCOB M3 OCHOBHOT'O BOAOTOKZ NPH KACKALHOM pad—
MeleHH! TPYOOB [NPAKTHYECKH He BJHAeT Ha HX 3au/leHHe, TaK Kak.
CcocTaBNAeT B NpUXOAHOH YaCTH Gananca Hedonbuwyo admio ( menee 1%).,
Takme HepenMKa poflb B 3al/ieHAd [PyOos Kackaga NpoAykKTOB 80/10—
poro nepenoca, cocrapnsaoumx 0.2-2.2% pBcero nocTymieHds BemecTBa
3a rog. Ha annoxXroHHoro peuecTBa HARGONLIIYIO ONACHOCTBL WIS 3aK—
neHus Npyaoe NpeacTap/igeT CK/IOHOBBIH CMBIB MOYBLI C NPHISTAKILEro
pogocHopa, HA OONK KOTOPOro B IIPMXOOHONH dacTu OanaHca OPUXOOWT—
ca 35.6-67.7% o6uero nocrynnenkna bewectea. OCywecTBiAeHHEe Hpo=
THBOSPOIHOHHEIX MEPOTPUATHE B TOH YacTn BoaocBopa, XapakTepHsy-
omeica HanboONBIMMH YKIOHAMH, MOMET CYWECTBEeHHO CHHU3HTBL 3aHie-—
HMe mpyaoB. B umenom anjioXtoHHOe BeUIECTBO COCTAaB/IgeT B MNPUXOMAHON
yacTh GanaHca OTOeNLHBIX npyaoe kackagna 38 (npyn Ne 6) - 88%
(mpya Ne 7a). '

W3 Bcex HMCTOYHHKOB aBTOXTOHHOI'O BelecTBa B [Npygax Kackaga
I7lapHO® MECTO NpPHHANIEWHMT paaMeiBy Geperob, IVIOTHHBI U J1OWa, Ha
OO0 KOTOPOTO B NPUXOMHON HACTH GANAHCA OTASIBHBIX [IPYAOB [TpH-—
xomurca ot 19.4 (npyn Ne 7a) o 41.4% (npyn Ne 9),

Oprasydeckoe BelleCTBO BHYTPHBOOOEMHOIO NPOHCXOMAESHHS W paeT
HeboNbILYIO PO/l B 3aW/leHHW NPYAOB Kackafa, HeCMoTpsa Ha BOfBuIYIO
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Ot

Tabauwga 4

Cpennnii roqonojl ceNMMEHTAUMOHNEIH Banaic npyaop Ha 6.KapakyGauckoit

Hopep [fispion. sEciie [Mpuxon, % Hroro, Pacxon, %
npyna | arauuu, rofpl =
Rn RE Ra ’Qp ’Qnr\ Ropr R:nem Rc Ro Rssa
4 1930-~1975 0.4 52.3 L7 33.9 24| 1.8 7.5 [385.5 |[0.3 99.6 0.1
1958-1975 0.3 60.0 0.7 20.4 1.4 | 44 12.8 |338.5 |[0.7 99.3 0
6 1894-1975 0.5 35.6 2.2 50.2 2.1 | 0.8 8.6 [456.1 (O 99.9 0.1
Ta 1901-1975 ) 67.7 0.3 18.4 1.0 | 4.0 8.6 |375.5 |0.1 99.9 0
76 1966-1975 0.3 63.4 0.2 22.6 48 | 1.7 7.0 |141.5 [1.8 98.2 0
8 1951-1975 0.8 55.0 1.0 29.6 1.5 | 3.1 9.0 (321.4 |0.5 99.6 | <O.1
1941-1975 0.4 47.9 1.2 37.7 3.7 | 2.4 6.7 |421.3 |0.4 99.7 | 0.1

[IlprmMewanue, OBosHaueHHs SVIEMEHTOB GANANCAa — B COOTBETCTBHU C ypaBaenuem (4.1)



nnowank 3epkKana UxX, SaHATYI0 TPOCTHHKaMKH., J3TOMy clocobcTeyeTr
ero GeICTpasg MuHepanuaalus B yCNOBHAX KApPKOro JleTa W MHTEHCHB-
HOr'O BETPOBOr0 NepeMelldBaHus BoAHOH Maccel npynoB. Ha pomio aToii
cocTaBigiomedt npuxogurca Mexnee 5% obwero nocTymnneHud BellecTBa
8a roa. XeMoreHHas cemMMEHTalLHd dB/IgeTCHd 3aMeTHLIM HCTOYHHKOM
oCaOKOHaKon/eHHs B npynax Kackapa. Ha ponio ee npogykTos B npH—
XO[JHO} 4YACTH Cce[¥MeHTAaUHOHHoro Ganadca npyaoB mpuxoantca T-13%
obwero MOCTYyN/IeHHsS BellecTBA.

B uenoM npoAyKThl A8BTOXTOHHOI'C [POHCXOXOSHHS COCTABNHIOT B
NpUXOoAHOR yacTH ceauMeHTaunMoHHOrO 6GanaHca OTAeNBHHIX NPYOOB Ka-
ckaga ot 32 (npyn Ne 7a) nmo 62% (npyn Ne 6). Mx snauesue B 3au-
fIeHHH MPyOoB BO3pacTaeT C ybenuueHHeM pasmepa nocnenhux, Koap-
(HUMEeHT KOppe/dauuy cpenHell MogoBolt MACCEl W OTHOCHUTENBHOIO KOJH-
YyecTBa IMPOLYKTOB ABRTOXTOHHOT'O HPOMCXOKACHUSE C OOBEMOM MpynoB
coorBercTBenHo paBed 0,98 u 0.68. 3aunenue npynoe Kackana o6be-—
MoMm Gonee B0 Teic,M® NPOMCXOOHT IJlaBHEIM 00pa3’OM NpPOAYKTaMU aB—
TOXTOHHOT'O MPOMCXOMOSHHS, COCTABNMIOMHMMUA B HNPUXOAHOH YacTH Ga-
nanca Gonee 50%. 3ToT BHIBOA BAKEeH K&K [/ig paspaboTKH Mep Gopb-
6pl C 3anneHHeM NPyaoB, TAK M MPH MCNCNLIOBAHHH [AHHBIX MO 3auie-
HHIO NpYOOB /s OUEHKM CTOKA HAHOCOB BpeMEeHHBIX BoJOTOKOB. B mo-
cnegHeM Ccnydae ABTOXTOHHOE BelleCTBO O0/MKHO OBITH HCKIIOYeHO H3
BCeil MaCCHI OT/OXeHUH.

B pacxopHolt uacTi ceauMEHTAUHOHHOTO Gajanca NpyaoB npeobia—
neer ocanKoHakonieHue (rTa6n.4l). CGpoc HasoCOB B HuxHME Gned He
npeseiwaeT 2%. B ceBgau c 9TUM ocAOKOHAaKOINVIeHHE ONpene/ser IpaK—
THYECKH BCI0O MacCy [OCTYJleHHg BellecTBAa B NpPyAel, T.e. [PHXOAHYIO
YacTb CefHMeHTauMoHHoro Ganakica, 3TO BaXHO HMMeETbL B Buay IpH
HCMNO/L30BAHMK [18HHBIX MO 3AWISHHMIO MPYAOB [Of1fl OLUEHKH CTOKA HAHO-—
COB BpeMEeHHbIX BOACTOKOB.

Bce npynel Kackana XapakTepH3yHOTCs BLICOKOH HAHOCOYASPXHBAIo=
et cnoco6HoCThIO ( OTHOIIEHHE MACCHI OTVIOMEHHH K NPHXOAHOH wac—
Ti Bananca) , cocrasnsiomeft 98,2-09,9% ( ra6n,41). Ee anauenna sapu-
cqar ot obbema npynob ( kosbbuument koppensuur 77 = 0,92), koadgduuE-
enTa popgooBmena (1 = —0.82)‘ OTHOCHTENBHON OnowWwand TPOCTHHKOBR
(r =0.66). .

Hanocoynepxupawmas cnocofHOCTE MpPynaoB CO BpeMeHH ONyGnuKo-—
BaHKs paBoThl aMepukanckoro uccreposarena I, Bpyswe (  Brune,
1953) npuBsekana pHuMaHHe MHorux aBropoB ([Ipoan, 1962; I1peTko-
Ba, 1965; Kapaywes, 1966; Jlucuunna, 1969; Monpoeanos, 1871; Ko=-
yybeit, 1972; [lanasos, Amuopkos, leoprues, Momes, 1966). Haue ee
OIEHHBA/IM KOCBEHHBIM MyTeM M/ [0 TEOpPeTHYeCKHM 3aBMCHMOCT M,
npoBepKka KOTOPbIX HE MoOrna ObiTh BLINO/MHEHA KH3-3a OTCYTCTBHA dak-
THYECKHX [AHHEIX [0 HAHOCOYAep#kHBawue# crnocobHocTH npynoB. [ng
ee ONeHKHM, KakK BuAHO ua Tabm.4l, NOCTATOYHO H3MEpHTE cBpoc HaHO-
CoB B HHXHM# Obed M. Maccy OTNONMeHH{ B npyay, KOTOpbie B CyMMe
onpependioT obuee MNOCTyMjleHHe BeuwecTsBa B npya. Takwe paGoTwl B
HacTosumee Bpems B GomblioM ofveme Benyrcs Ha mpynax CLIA ( Ro-
ehl, Holeman, 1973; Heinemann, Holt, Rausch, 1973).

\
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BricoKasg HAHOCOYIepXxHbaiollasg CHOCOBHOCTL NPyAOB KacKaga aeflac
BOSMOXHBIM 0GO0mensde [AHHBIX IO 3aWIcHMio BopoemMoB Sea  yuel
PIMSHAS HA HETO HX NPOTOYHOCTH.

4,4, OcobeHHOCTH CeiUMeHT ALMOHHOMO GanaHca mpyaoB -

Bopoxpanunutla, CceodMeHTALUCHHBIA OanadC KOTOPBIX B HACTOSILIE
BpeMs H3y4YeH (ra6m.42), pasmMaloTcs pasMepoM, pasMeneHHeM
pasHblX 3BEHBEX THAporpabMyYecKoll CeTH W PAaSHLIX MPHPOMAHBIX B0HE
ConocrapileHie CeIMMEeHTAUHOHHOTe 6anaHca 3THX BOOOEMOB HO3BOJIS
eT BBIBUTE €ro OCOGeHHOCTH if MAabIX BOAOXPAHUAMII H, B 4YACTHC
CTH, Ojig NPYyAoOB, 8 TaK¥e 30HaNbHble 0COOEHHOCTH [OCTYINICHHS 0Ca)
KoOOpasywluero Marepuails M3 OTOSNBHEIX HCTOYHHKOB B BONOXPAHE
nuta OAMHAKOBOT'O obGnema,

[MpeobnanaomiMy  COCTaBNIGIOMMMKE MPUXOAHON 4YacTH CeaMMeHTalll
. oHHOTO BanaHca BCeX BOAOXPAHH/IMIN SBJSIOTCH INPOOYKTHI 3PO3HH B(
nocBopa, abpasuu Geperos u gma (Tabn4l, 42). OTHOCHTeNLHoe 3H:
yeHHe OPHTOKA HAHOCOB H3 OCHOBHOIO BOOOTOKA Bo3pacTaeT BMeCTe
yBelH4eHHEeM OTHOCHTeNbHOIO MNPHTOKA& BO /b (rabn.14, 18), HO oCT:
eTca Bcerga MeHblle nocfegHero. IIpH 2TOM BOHOXpaHMIHLIA JIECHC
3OHEI MOM1Yy4aloT M3 OCHOBHOT'O BOMOTOK& HAHOCOB OTHOCHTE/EHO MEHBI
(3-29%), yem Bopoxpampnymua necocrennodt (41-77%) u cremxoi (859
30H. 3HAUYATE/NBHO COKpamlaeTCd OTHOCHTEe/bLHBEI! IPUTOK HAHOCOB
OCHOBHOT'O BOAOTOK& 5 CrenHbie sopoxpanmnuma (,Bonsmy Bopora”)
npynu (kapaxybasckufi Kagkan), eCin CTOK B HHX 3apery/MpoBaH Bb
lepacnonoxeHHeiMi npynamu ( Taén.4l, 42).

C yMeHBUIEHNEM pasMepa BOOOXPAHWIHII PacTeT [A0/ig HAHOCOB, IK
CTYNaWIEX C Npuierawnero pogoctopa, B NPUXOAHO| HACTH ceauMet
TaunoHHoro Ganmadca. Ecnau Bemochl HaHOCOB M3 OBparos .faior B of
meM NOCTYIVIeHHH BemecTBa B HoeocuGupckoe ¥ MuHUYeraypckoe B¢
poxpanpnuuma Beero 1,1%, To ¢ cobcTBenHOro Bomocbopa MAaJIBIX BOMIC
xpaaunum 1[HO u [lonGacca nocrynaer 13-80% ropoBoro Ko/IMYeCTE
nanocop (Tab6m.42). B ofmem NOCTYIVICHHH BellecTBa B CTeMHbIE B(
poxpanunuua KpeiMa (1Y rpynna), a Takke npyast KpeimMa u Cesej
goro KaBkaza Ha Oofi0 aTo#f cocraBisioweit 6ananca npuxogurca 5(
80%.

Paameip Geperois gbideTCd BAXHBIM MCTOYHHKOM OCAOKOHAKOMIeH!]
Kpynueix Bogoxpanmamm (1 I‘pym‘[a) y COCTapnad B obumeM NOCTYNiIeH
Hanocop 58-82%, Ho n B BajaHce HAHOCOB CAMBIX MAMBIX BOAOXPAH)
anuw, ocoBeHHO NpPH KacKkagHOM HX pasMelleHHM, Ha 00K 3TOro  HC
Tounuka npuxomutcsi 18-50% ofmero npuxoma Hasocoe (Ta6n.dl).
Kawaoii Ipylile BoOOXPaHWMNIL yBelH4eHHe CpeaHel rny6uHEL BedeT
YMEHBIIeHHIO [IPOAYKTOB pasmeipa Geperop. Cameble maible BOAOXpaH)
muma (V rpymna) npu HeGosibmoM AMANASOHe M3MeHeHHs HX CpemHe
ray6unet (0,7-1.4 M) = BHauMTe/BHO pasNUYaTCA [0 KOJIMYeCTE
nponykTOB pasMbiBa Geperos, 4YTO CBA3&HO C BAHGHWEM HA pasMb
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o1t

Ta6nuoa

42

CemMeHTaudoHHblll Gananc poNOXpPAaHMIIMINL

Homep Mpuxon, % Pacxon, %
BOAO— ’ :
xfasm- [tepuon, | npurok [ pasmwe [ npo- |[oMmuie ¢ | Hroro,|c6poc ocan_- Htoro, T
roasl iaHocoB | Geperos| oykuus | Npunera- B HHM—| KoHa— 9
nRWma 103 10
M3 peK |1 aoHa ruapo- | IWero Bo— HHI Konjie—
(Ta6n. »
7) Gpou=- | pocBopa bred | Hue
TOB
30!‘[3 Talr# 1 CMellaHHBIX Jlecop
1 1937-1968 28 66 5 681 29 71 681 | 3unnoBa, Kypann, 1974
2 1940-1968 39 58 3 635 44 56 496 | 3nmunopa, Kypaun, 19726
3 1941 -1965 18 75 2 4340 95 4340 | 3umunopa, Kyponn, 1972a
4 1957-1960 18 B2 3687 95 3697 | fApocnapuesn, lliMenepa, 1969
5 1968 28 65 " 78.5 98 95.6 | Bumorpaposa, 19726
JlecocTrennas soHa
1956-1966 38 54 - 1 3 43400 0.2 99.8 | 43400 | Wupokos, 1974
19561958 73 | 26 1 8.6 36| 96.4| 8.6 | Nonarun, 1961
1959-1961 T 20 3 6.6 0.6 99.4 6.6 Nonarnu, 1963
10 1932-1839 15 4 ol 80 47.0 - - - [poan, Mopeukas, 1967
1 1932-1939 24 22 54 29.2 - - - To xe
12 1931-1959 - 24 1 75 8.7 - - - w &
13 1951-1962 100 46.3 - - - “= W
14 [1932-1939 30 16 2 52 [88.2 = > - 5




Tabnounga

42 ( npononsenue)

Homep [lpuxon, % Pacxon, % '
BOOO~ T
e, H:puclm, [IPHTOK [éEIBMb]B PO AYyK— CMBIB C i WUroro, :i!:::__ Essz: HUroro, [, pr—
S 0ob HaHO— epe- s npaneras 103 it : 103'1‘
COB H3 | TOB H ruapo- | wmero HUH KO-
( TaBn.
7) pek aga 6iHoH— |BopocOopa] 6red | neune
TOB
15 |1957-1968 50 45 1 1 13950 2 98 13950 lllupoxkos, 1974
CTenHas 30HA
16 1935-1964 1 39 60 14.4 - - - Hposn, Xnoeea, 1966
17 |1938-1964 1 30 69 4.7 - = -
18 |1885-1964 11 28 61 0.64 | - - -
19 |1950-1964 5 3 4 79 0.67 | - - -
20 |19852-1964 2 89 1.02 | - - -
21 1964-1967 13 86 1 123 0.4 99.6 118 [lpeiTkoBa, 19718
22 |1965-1970 85 12 1 1334 0.7 99.3 1290 [1puiTkoBa, 19736
l'opras obnacre
30 90 g 1 30640 2 98 - Xanunor, 1969




feperop Bcell BOOHON MacChl BOOOEMOB M JallMWEHHOCTH HX Geperos
aopeBecHOl PACTHUTE!IbHOCTRIO,

BnusHue Apyrux cCoOCTAaBSOWHX CeldHMMeHTauHoHHoro Banasca Bogo-—
xpauunum  ( oprasndeckoe BelleCTBO, NMPOAYKTht XeMOTeHHOH ceaMMeH—
TAUMH) HA OCAOKOHAKOMJIEHME B HMX MeHee B3HAUMTeNbHO, YeM [epBbIX
oByx (cTok HAHOCOB, MpPOAYKTHI pasMbiBa Geperos).

Bopoxpanuiuma oauHakoBoro paamepa (ofbema) B pasusix npupon-
HEIX 30HAX MOMYYaloT H3 OAHOI'O H TOIO Ke HCTOYHHMKA pA3HOe KOonnye-—
crBo ocankoobpasyouero MarepHaia, OTO BHAHO M3 COCTABNeHHBIX Ha
oCHOBe OaHHBIX Tabi.42 ypaBHeHMII perpecCHH Kaxaoro HCTOYHHKa C
obbemMomM Bopoxparunnma (Ta6n,43). Ob6wu, BUO ypaBHeHHS

WgR=a,+a,lgW, (4.9)

roe R { — CpelHee rogosoe MOCTyIJIEHHe BeuwecTBa H3 1 -ro Mcrou-
BMKa, Teic,T; W - 061eM BofoXpaHHIMa, MIIH,

Y.paBHeHHsl perpecCun XapakKTepUaylTcsd BBICOKHMH 3HAYEHHAMH KO-
apdruresTa Koppensuun (Ru > 0.9). CpenmHsas kpagpaTnueckas owubKa
pacyeTa Mo HUM TOTO WM WHOT'O MCTOYHHKA OCANKOHAKONNEHUA BO3pa-—
CTaer NpH nepexofe M3 JjlecHoit 3oubl (23-29%) & necocremnywo (36—
78%) u cremiyilo (88-140) 3a cueT UCIONBL3OBAHMS B OBYX MOC/IEOHHX
30HAX [AHHBIX [0 BONOXPAHWIMILAM, OTHOCHAIMMCS K PA3HBIM IeHeTH-
qeckuM rpynnam ( puc,7). AuanorudHsie YypaBHEHHs, COCTAB/ICHHbIE
TONBKO Ojld [PyOOB CTENHOH 30HEI MMEIOT 3HAYUTENLHO DONMblIylo TOY—
pocts (19-58%), yemM ypaBHeHHMs [/18 BOOOXPAHW/IHMLI BCeX pa3MepoB
Tol we 30HB (Tabn.43)., OTpenbHbIe U3 ypaBHeHMH perDeCCHM MOIYT
6BITHL MCNONL30BaHBE! Vi PAacuYeTHBIX UeJiell, Npyrue - TONBKO Mg Ka-—
4eCTBeHHO! OUEeHKH 30HANBHOrO H3MeHEHHUs TOrO MM MHOI'O MCTOYHHKA.

HemocpencTBeHHO U3 aHAveHwui koadduunenta perpeccun @, (Tabn,
43) cnemyer, 4TO BoOXPAHAAMILA OAMHAKOBOro. ofvema (1 MaH.MO)
Hanbonbllee KOMMYECTBO MPOAYKTOB 3po3uM BoAocbopa noiydawT B fe-—
COCTenHo# 30He, a NPOAYKTOB pasaMblBa Oeperos - B CTeNHOH. DTOT
BbIBOA, MONYYeHHBI! Ha oCHoBe OOODIIEHHS NAHHBIX MO CEeAMMEeHTAUMOH-—
Homy Ganmancy BopoXxpaHunuw Pycckofl paBHUHEL, HE MPOTHBOPEYUT W3-
BECTHBIM [MpeACTABIeHHSIM O 30HAMLHOCTH peuHbix HaHocoB ( Makkape-
en, 1955; Jluchmwina, 1977), cCToka HAHOCOB BpPeMEHHBIX BONOTOKOB
(TpeiTkora, 1979) H MHTEHCHBHOCTH pasMblBa GEperop BONOXPAHMMLI
( Bengpos, Crexenckas, 1969; Kauyrus, 1969, 1975; Wupokos, 1974).
Ofuee MocTyf/leHHe BelleCTBA B BOAOXPAHWIHMIIA YKasaHHOTO of6beMa
B N1eCOoCTenHO# ¥ cTenHoi 30HAX NPUMEpPHO OAHHAKOBO W SHAYHTENLHO
NpeBLIlaeT TAKOBOE B BOAOXPAHHIMIILA fIECHOH 30HBI.

Taxkum ofpasom, Haxe OrpaHHYeHHbIe CBeOeHMd O CeAMMEHTAauHOH—
HOM 6afaHce BOAOXPAHM/IMUI DASHEIX [PHPOMHEIX 30H M PASHOIO pAsMe=
pa Nno3BONMIOT BEIABHTE 30HAIBHBIH XapakKTep NOCTYIEeHUS ocapkoo6pa—
ayomero MaTepuajla W3 OCHOPBHEIX MCTOYHMKOB (CTOK HAHOCOB BOAOTO-
KCB ¥ CKIOHOBHIH CMEIB, pasMbip Geperop u joxa). [1p# aTom Heob-
XOMMMO yunThiBaTH paamep (o6bem) BOAOEMOB, KOTOPHIN OKAa3LIBAET
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Tab6bnunoma 43

Ypaeuenna perpeccun Buaa (4.9)

Yucio KoappuumeHTs! [Nonuerit Oumbxa
i perpeccuu Kozbdu—
3 BOAO- ypaBHe—
OHa LHEHT

XpaHH~ Kope HUA

num

ao Q:1 T ALHA ( fr‘ )!
(Ry) Yo

BonoxpaHrpaguma H nOpYyaAaH

Mpurok Haxocop ¢ somocBopa (R, + Rg)

Ilecuas 5 -0.050 0.71 0.92 29
TlecocTennaga 8 0.65 0,74 0.99 R
Crenaag 14 0.45 0.74 0.92 140
Cpennee ua 27 0.47 0.72 0.96 90
i Paammie Geperos u ana (Rp)
JlecHas 5 -0.27 0.91 0.97 24
JlecocTrennag T -0.06 0.87 0.95 78
Crennas 12 0.15 0.81 0.92 88
Cpennee u3 26 0.10 0.82 0.92 76
O6mee nocrymnenue semecrsa (B R )
Jlecuas 5 0.070 0.85 0.97 23
IlecocTrenuas 8 0.70 0.79 0.98 52
Crensas 14 0.72 0.77 0.3 | 1186
Cpennee 13 29 0.70 0.76 0.98 63
[Ipynown

[lpuTok Hasocos ¢ BonocGopa

Crensias 10 | -0.014 040 | 0.73 50
Paamels Geperos U aHa
8 -0.66 0.29 U.44 58
Ofuwee nocrymnieHne BeulecTBa
10 | 0.18 0.39 0.92 19
b
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Gofbiuoe BAMsHHe HA pa3mbiB OeperoB, a yepesa NPHUTOK BoAbl C BOAO-
c6opa - Ha NocTyinnesne HaHoCop, [10CKONBKY mMexiy oObeMOM BOAOE-
MOB H MJIOWAALI0 3epKana cymecTeyeT TecHas Koppensuns (ITpeir—
KoBa, 1979, c.21). To ons XApakTe pUCTHKM pasMepa BOAOXPAHMIMII NpH
BLIAAB/IEHAN SOHATTBHBIX OCOGEHHOCTel MOCTYMeHns B HUX ocanxoobpa—
3yWIero MatepHana MOXKHO HCHONB30BaTL /l000R W3 3THX MOphoMeT—
pHYecKHX Nokasaartenedt, [Ang 2Toil XKe Nead MOXHO NpHBAeYb NOKa3a-
Teflb OTKPLITOCTH BOOOEMOB, B OTHOCHTENbHO OAHOPOAHBIX MPHPOAHBIX
yCnoBHAX pasMep BomoeMoB okasmiBaeT Gonsmoe (T1a61.43) u aso-
HanbHOe B/IHgHHEe HA NOCTYIUIeHMe MATEpPHAaa K3 OCHOBHBIX MCTOYHUKOB,

BaxHoli xapakTepHCTHKOH CeaMMeHTalunoHHOro GanaHca BONOXpaHi-
74Ul 9BNIAETCH COOTHOIUeHHEe MEXOY A/VIOXTOHHBIM M ABTOXTOHHEIM BE-
LIECTBOM, KOTOpPOE MNpaKTHYECKH PABHO COOTHOIIEHHIO MEeXAy NpOoayK-—
TamH spoaun Bonocbopa K pasMmbiBa ©Geperob M foxa Boaoema, JTO
COOTHOWEHHe W3MeHsieTCs, OOBIYHO YBeNHUUPASTCH, B TeYeHHe HepHona
IKCAIYATALMKM BOAOXPaHWIHIA B CBA3M C HeCTALHOHAPHOCTLIO Npolecca
paaMeiBa Geperos M CBHOETENLCTBYET O OMHAMHHYHOCTH CeMMEHTALMOH—
Horo GanaHca Bopoema, [locnegsee noka eme He MoxeT ObIThH mHon-
TBEPKACHO HMEIIMUMHCA AaHHBIMH O CeaHMeHTanHoHHoM Ganakce BOIO-
xpanunum ( Ta6n.4l, 42), cocTapnseMoM He 3a OTAS/IBHEIE TOMBI, A 3a
[IATE/IbHbIE@ NMepHoObl IKCIVIyaTAalnd BOOOSMOB.

CoOTHOWeHNHE MEKAY BNNOXTOHHBIM H ABTOXTOHHEIM BELIECTBOM B
NpuXOAHOH YACTH CedlMeHTAaIMOHHOTo GanaHca BOAOXPAHW/MIL SB/I#eTCH
KO/IHYECTBEHHON XapakTepHCTHKON CBA3M BOAOEMa W OCAAKOHAKONJIeHHS
B HeM C BopocGopoM, H 4YeM oHo Oonblue, TeM 3Ta CBE3b TeCHee,
QueBHOHO, YTO B Npolecce IKCIMyaTalHH BoaoemMa BNHsHHe Boaocbopa
Ha OCAafKOHaKOoNeHHe YCHIMBAETCA B CBA3H C yMeHblleHHeM HHTEeHCHB=
HOCTH paomuiBa Geperop # yBeNHyeHHEM [O/IM anjiOXTOHHOI'O BeulecTBd
B NPHXOJHON YACTH CeAMMEHTauMoHHoro OanaHca,

Ecnu no ypasHesuam perpeccuu (Tabn.43) cHayana paccuMTaTh
nocTyn/enne NpoOoykToB 2podun BopocGopa H paamuiBa Geperos B Bo-
noxpaHuniwa passoro pasmepa (or 100 THIC. MO o 100 MJTH:.Ms), a
3aTeM COOTHOWeHHe Meway HMMu (Tabn.44), To oKaxeTcs, 4YTO BO
BCex ‘@oHax ero Haubonbliee 3HAYEHHE OTHOCHTCH K CAMBIM MAMbIM
BoAoXpaHunuinaM = npyoamM. ClepobarenkHo, 3Ha4YATenbHOe npecbiana—
HHe npoaykTos opo3uu BogoCcGopa Haa NpoayKTami pasMmbiBa Geperob
AB/geTCs OTIHYUTeNbLHON YepTo# cenHMMEHTAUMOHHOrO DanaHnca nOpyaos,
OCOOEHHO B 71eCOCTENHOi! 30He. 3THM M OOBACHEETCH OOMNBLIOE BIHAHHE
BogocBopa HA OCANKOHAKOM/IEHHE W COCTAB [OOHHBIX OT/OKEeHWH B Mpy-
nax, obyCnopnupapilee JOHANBLHBEIH XApaKkTep MaAMEHEHHMS ITHX Xapaxk-—
repuctuk (ITperTkoea, 1979, c.112), W3 uanoxensoro BHAHO, 9TO pe-
ByALTATHl UCCIIeJOBAHASA CeaMMEeHTALNOHHOrO OanaHca KPYINHRIX BOOO-
XPAHHNHIL Helb3s MeXaHHYeCKH [epeHOCHThL Ha Maifkle,

114



Tabnanua 44

PacyeTHble 3HaueHud MOCTYyNMNeHns OCBﬂKOOGPESyDHEFO MarepHhana
B BOOOXPAaHHWMHIIA pa3HOI'O pasMepa

s scon o 0. peswnina | 9088 ro-
aocbopa Geperos (T R), Rn+ RS
(Ry+Rg), | n mia % R,
108 « LR ) | 1
108 ¢
Bopexpauunuma o6bemom 100 TeIC, MO
JlecHaga 0.17 0.07 0.17 2.43
Necocre nHas 0.81 0.12 0.81 6.74
Crennas 0,51 0.22 0.89 2.30
Bonoxpauunuma obbemMoMm 1 mnH, MO
JlecHas 0.89 0.54 1.18 1.65
Jlecocrennas 4.48 0.87 5.0 5.14
Crenuad 2.82 1.41 5.2 2.00
Bonoxpauunuiia o6beMoM 10 mnH.mM3
JlecHas 4,56 4,36 8.30 1.04
Jlecocrennas 24,6 6,45 30.9 3.82
Crensag 15.5 9.15 30.9 1.69
Bopoxpasunuma obsemom 100 mne, M3
JlecHasn 23.5 35.5 58.9 0.66
Illecocremias 135 47.9 191 2.82
Crennag 85.2 58.9 182 1.44

4.5. Hanocoynep#upaouas CHocoBHOCTE BOOOXpPaHHIIHIL

B pacxoguoi

(ra6m.4l1, 42)

HacTH

CenMMEeHTANHORHOrO Ganauca BOZOXPAHMIIHII
npeoﬁnaaae'r exkymynsauus semwecrsa (Ry). Ee orso-
CHTeNLHOE 3HAueHHEe

0/2;‘?) XApAKTepU3yeT Hanocoynepmnaammy;o
CNoCOBHOCTE BOAOXPAHMINIL — OTHOmeHWe (B HponedaTax) MACCH OTO-
Heduit K NPUXOOHOM (pacxouﬂoﬁ) qacTH cenMMeHTaluuoHHOr'o GanmaHca.
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‘Hasocoynepxupacmas CnoCoOHOCTb BCEX BOMAOXPAHHIML, He3aBH-
CHMO OT KX paamepa, JOCTATOYHO BHICOKAH M, KAK NMpaBHno, npepBsllua—
er 95% (7abn,45). Ee aHaueHue yBeNnYMBAETCH NpH Nepexode OT BO-
noxpaguiinw AecHoli soHe (56.0-97.7%) K BoOOXpaHW/IHIIAM JleCOCTell-
Hoit (96.4-99.8%) u crentoit (98.2-99,9%) soH. HaHocoynepwusaowas
CHOCOBHOCTL CAMBIX MAMBIX BOAOXpaHWJMmM < npynoB 6.Kapaxy6ancxoft
cocrapaser 98.2-99.9%.

Bonoxpahunuua JeCOCTenHoll U CTeNnHo#t 30H B CBa3H C Goabwoi
MYTHOCTBIO NOCTynammux B HAX Bond (Gonee 1 xr/M3) 3a0epXHUBAIOT
MpakTHYecK# BCe HaHochi. Ha cBpoc uper menee 4% ofwero mocryn—
7leHMs HAHOCOB, YTO HAXOAOATCH B fnpegeflax TOYHOCTH ONpeaeNeHHs
obvema ornomenuii B npynax (14-18%). [Noaromy npn oBobueHun Mac—
COBBIX MATEpHaNioB N0 3AWNSHHIO NPYOOB JIeCOCTenHo#i W CTenHo# 30H
MOXHO  He YYMTHIBATL BNMAHWE HA OCAOKOHAKOIWMEHWe WX NPOTOYHOCTH,
CBefeHusd 0 KOTOopol# OBGHYHO OTCYTCTBYIOT.

Fenu Ha Bogoxpahunuumex BeayTcd HaGMogeHUs TOMBKO HAA NPUTO-
KOM B3BelIeHHbIX HAHOCOB U3 OCHOBHOI'O BONOTOKa ( R ) # c6pocom
HX B HUXKHAK Obed ( R ), TO pasHOCTL MeXay HHMH, o-rueceﬂﬂaﬁ K
NPATOKY BABeleHHbIX HBHOCOB, XapakTepu3yeT CnocoGHOCTb BOOOXpa—
HEMHAL YOepKUBATL Ba3BelleHHele HaHockl, CTporo rosops, cGpaceiBaloT-
Cd M3 BOOOXPAHY7IKUIA He To/bKO OOWeuHe [0 IVIOTHHBl pedHkle HaHo-
Cbl, HO M p3Becy, O0OpA30OBABIIHECH B pe3ynbraTe pasMbipa Geperos u
no¥a BogoeMa, QOHAKo y4eCTb POfb OTOEMNBHEIX HCTOYHHKOB B (hopMH-—
POBAHMK CTOK& HAHOCOB H3 BOAOXPaHH/IHWE& MOOKa He npepcTapngeTcs
BO3BMOXHEIM, B OTnMuMe OT MOMHOH HAHOCOYNepPXHBAIWEl CIOCOBHOCTH
BO DOXPaHWTHIL (Ro / 2 R) uasoBeM KX CNOCOBHOCTEL yNEpKHBATH B3Be—

weHHele Hatock (1 - —g—c-) YACTHOM,

3HavyeHuds 4YACTHOMH Haﬂgcoynepmuaammeﬁ CNoCoGHOCTH BOAOXpaHU=
MU, KaK i [OIHOM, BO3PACTalT NpH Nepexoge OT BOAOXPaHHNMIL flec—
Hoit somet (11.5-80.1%) k pomoxpamunmmam necocrenHofi (95.0-99.4%)
u crensol (96.8-00.9) sou (Tabn.45). [pn aToM C yBenudyeHHEM MyT-
HOCTH peyHblX BOoJ YMEHLIAESTCH PAaSHHLA MeMAy NONHOHK M 4aCTHON
HaHocoynepxupawel cnocofHOCTBIO BOOOXPAHMIHKIL, M B CTENHOW 30—
HEe MX SHa4YeHM§ NPaKTHYeCKH pPaBHbL.

Cpasb Me¥Oy NOAHO# M YaCTHOM HaHOCOypepxuBaowel cnocobHo-
CThI0 BOAOXpAHWIHLI JIeCHOW M CTeMHOH 30H XapaKTepHayeTcs Ko3pdu-
UMeHTaMHi Koppenauuy, cooTBeTcTBeHHo pasabivMyu 0,96 u 0.72, [Mepe-
XO[ OT HaCTHON HaHOocOyHdepKuBawome#d CcrnocoGHOCTH BOAOXPAHHMKHOL K
JofHoN MoXeT ObiTh OCYWeCTBIeH N0 CleAyoluM (popMynam:

A7 BOOOX paHu it n>CHOMW *30HBI

R: 0.
Ry,/ER=273(1~= _F_?,C, )0 24 " (4.10)
n

ond ROOOXPAHUNNI CTeNHOH S0HB
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Tab6nuua 45

Hanocoynepxupalomas CrnoCofHOCTE BOMOXPaHMITHIL

Homep Hanocoynepxupaiowas . | Cpennas ro- | Koshdu-
BOOOXPAHANHAMA | cnocobHOCTL, % noBas MyT- | LMEHT BO-
- HOCTBL lipH- | pooBmeHa

'X‘OK.B.,‘I"/Ma
3oHa TafirK ¥ CMEWAaHHBIX [1€COB

1 71.0 14.4 21 8.4

2 56.0 11.5 22 10.6

3 95.0 2.4 20 1.2

4 94.7 70.6 40 7.0

5 97.7 90.1 80 1.8

JlecocTendas 3oHa

6 99.8 99.4 500 4,2

ki 96.4 95.0 1440 5.5

8 99.4 99.2 1390 (614

15 98.0 86.0 435 6.0

CrenHas 3oHa

21 99.4 96.8 530 0.4

22 99.3 98.1 2500 3.1

4/23 99.6 99.5 2400 2.2

5/24 99.3 98.9 2000 6.0
6/25 99.9 99.9 1000 0.05

Ta/28 99.9 99.8 5500 1.3

76/27 98.2 97.2 2000 27.8

8/28 99/6 90.2 2600 1.8

9/29 99.7 99.3 2000 0.6

Fopuag obiacTh

30 98.0 97.8 2010 0.6

Mpumeuan ue, B rpape neppoit npoBHbili HomMep - no

tabn,]l, ocranbHele = 10 Tadn. 7.
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0.36
)

R0/2R=1B.9(1-—g‘?— ; (4.11)

n
roe RO/ZR ~ HAHOCOYNepXKHBalOmAg CcnocobGHOCTL BomoXpadHuauul, %,

1 - RC/RH - YacTHas HAHOCOYAep:uBalouas CnocofHOCTE BONOXpPaHH~
nuu, %.

CpenHgg kBaoparHyeckad OWHOKAa pacyeTa HAHOCOYAepXHBawlleh
cnocoBHOCTH BoAOXpasunum no BeipameHusm (4.10) u (4.11) cooreer-
creeHHo papHa 5.6 u 0,4%.

LIHCTH&H HBHOCOYHGP}KHBBIOU.I&H crnocofbHOCTE BOOOXPAHUIIHIL 38aBHUCHT
MaBHEIM 06pasoM OT MX MPOTOYHOCTH M MYTHOCTH peuHBIX BOA M MO-
®eT OBIThL onpefeneHa no cneayiomuM dopMynam:

s BOAOXPAHWINIL NIeCHOH BOHE!

Re
lg(1-R—n-)=0.88-0.65 g (C/W)+0.741gp (4.12)
H Vig BOAOXPaHWIKLL CTelnHOH 30HbI

RC
g (1-ﬁ-;)=1.9#-0.0051g(0/w)+0.0161g/a, (4.13)

rae C/W - KOS(pHULHEHT Bonooﬁmeua;/ﬂ - CpenHsisi TOOOBAS MYTHOCTE
peuHbIX Bom, I'/M .

3asucumoctr (4.12) u (4.13) xapakTepuaylorca sHaYeHHeM MOHO~
ro KoahpHUMeHTa KOppensund RK = 0,88, a ToyHOCTh pacueTa MO HHUM
coorsercTBento pasHa 30 u 05%.

MayueHHe BHYTPHIOOOBOTO peXHMAa NPUTOKA BaBelUeHHLIX HAHOCOB n
HX CGpOCB H3 BOOOXPAHHNHIL IO3BOMNgeT COCTABWTL MNpedcTaBleHue o
pexumMe oCanKoHAaKOINleHMda B Te4dYeHue roaa, ocobeHHO B BOOOXpPaHHIlH—~
max necocTenHoi M cTenHoit 3oH. [lo HAWMM gaHHBIM, NpPH MYTHOCTH
peuHblx Boa Gonee 1.2-1.5 M‘/M:3 BodoXpanunuma ,Bonusn Bopora” u
OTkasHeHCKoe 3ade pKuBaloT Mo4YTH BCe ﬂOCTyl'[BIOL[IHE B HHX ped4Hble
nanoce! (IpeiTkoba, 19718, 19736),

[na onpepneileHust NOMHOj HAHOCOYAepKHBaWeHl CrnocoBHOCTH BOAO-
XpaHWIHIl no AaHHbIM Ta6n.45 cocTaBleHb! CleaylolHe ypaBHeHHS pe-—
rpeccuu:

ang aoﬂoxpanunnm NecHOH 30HB

1988 = 1.78- 04619 +0.161gp (4.14)

H Ang BoaoXpaHH{IHILY CTEMHOH 30HBI
Ro__ 498 - &,
19_27?— =1.98 —0.0031lg 77 +0.0041gp . (4.15)

[Nonuulit kosdduumenT xoppensuup ypasHenuit (4.14) u (4.15) co-
oreercTBedto pased 0.82 u 0.91, a ux Tousocrs 11.5 u 0.2%.

Hanocoypnepxupaowasa cnocobHocTe npyonos Ha 6.KapakyGanckoit c
royHocTeio D.1% MomeT 6uITh OlpeseieHa (1Q ypasHeHHIo
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roe W - obwem npyna, TbIC.MS,' FTP — Iyomank TPOCTHHKOB, %.
[Nonuulit xospbUuMeHT Koppenguuu STOro ypaBHeHHs papen (.98,
Momuno ypasuenmit (4.14) u (4.15), cocraeneHsl ¢ yueToMm g
AaHHBIX, NpuMBefeHHbIX B Tabn.45, obmile ypaBHeHHs PerpeCCHH Qg
pegeneHua HAHOCOYNSpHHUBAWOWESH CHOCOGHOCTH BOAOXPAHHMAHII, HMEW
sua

Ro _ W

lg’ ST 1.89 + 0.051g i’a * D.D#Lg‘f u (4.
Ro _ o

Lg’ SR = 1.85 ’OOZEﬂ,gWHJULrSIgf 9 (4,

roe W/E{ - spems BonooSmena (oTHOweHNe 06BeMa Bofoema K I
AOBOMY NPHTOKY BOOBI B Hero).

MNomauti kxo3pbuunmenT kxoppensuuu ypapHenuit (4.17) u (4.18)
peH coorsercteenso 0,73 u 0.689, a ux rousoctb 8.2 n 9.7%.

MpoBepka 3aBucumocTd (4.17) BbinofHeHA NO NAHHBIM © HAHO
yoepxuBawmef crnocobHocTs boaoxpasunum CIIA ( Brune, 165
Ong 31 BOOCXPAHMINMIIA C OTHOCHTENIBHO HAaOeXHBIMHM HCXOOHBIMH [
HLIMUE CpefHee KBAapaTHYECKOe OTKIOHeHHe PaCHeTHHX SHAYEHHH
HOCOyAepXKHBaWed crnocobHOCTH oT hakTHyeckux cocTasuno 6.5%. )
aToMy 32BHCHMOCTL (4,17), NocTpoeHHAd MO OAHHBIM O HaHOCOyHep:
papliell cnocobHOCTH Bogoxpanuauw Pycckoil paBHHHEI, MokeT 6O
HCMONB3CBAHA 14 ONpeleNeHHs STOH XapaKTepHCTHKN HeH3yYeH:
POOOXPAHMAMIU APYTHX PaBHMHHBIX TeppHTOpuUii.

Bce npupeneHHble ypaBHEHHd MONyHeHBl Ha oCcHope o6Gobmenus ¢
THYECKHX OaHHbIX HO HaHOCOydepkuBawlie#l cnoCoOHOCTH BOOOXPaHW
(Tabm.45) B oTnMuMe OT KOCBeHHHIX NpHemow ee pacuera ([pc
1962; [lpmitkoBa, 1965; [lucaumina, 1969: Monaoeason, 1971; Ko
Geji, 1972). OHu Do3BOAAIOT ¢ yXA3AHHOH TOYHOCTBLI BEINOIHHTH
OleHKY, He OPHEeHTHpPYHCh Ha OaHHBIE AMEpUKAHCKMX HCCHenoBarei
{ Brune,1953).

4.6, Ecrecreesdsblii ( BOCCTaHOBNEHHEI) CTOK HAHOCOB
BpeMEeHHBIX BOOOTOKOB

3aperynupoBaHHbli CTOK B3BelIEHHLIX HAHOCOB, M3MepeHHBIH B HI
Hem OGwbede NpynoB, cocTapiseT HeBonbllyl BeHYHHY TOI'C €CTeCTB
HOI'O CTOKA HAHOCOB, KOTOpPHIH TpaHCnopTHpoBan 6bI BOAOTOK, eCiM
He Bpino npynos. Brnarodapsd BeiCOKOH HAHOCOYOEpKUBaoeH crnocod
CTI Npynsl 340epKUBaloT [OYTH BCe MOCTyHalolide B HHX HAHOCHL



B cBs3aH C eaKKyMynauMei 4acTH HAHOCOB B HEePOBHOCTAX peflbeda B
npouecce 'MX TpaHcrnopra mo ckmoHy (Jlonarun, 1952; Makkasees,
1955; Kapayuwes, 1977) B npymel € Npwieraomero Boaoc6opa NOCTV-
naeT TOMLKO 4YacTh MPOAYKTOB CK/IOHOBOI'O CMbIB&, O6pas3oBaBLMXCH
Ha BopgocBope. Ee 3HaueHHe MOMHO OPHEHTHPOBOYHO OLEHHTL HA OCHO—
Be Or'paHMYeHHBIX CBefeHHMi o 6GanaHCe HAHOCOB B npeaefnax HeboMbumX
BofocGopor M cknoHoB (Jlucuuwma, 1968; JlucuusiHa, BoromoGoea,
1964; [posn, lopenkas, lkpa6uit, 1974; CrapocTuHa, 1972; Mapkoye—
Ba, 1967, 1972)., 3TH naHHble NOKA3BIBAIOT, Yr0 TPAHSHTHAH YACTH
CTOKA HAHOCOB YOBIBAET C yBenuueHWem nnomamu sopocGopa ( Koshdin—
uMeHT koppenauud 1 = ~0,90) u npu 3Hauedmu nociepnel 250 x
Yepes cTBop H3MepeHuit npoxomuT Becero 10% konuuecTBa HpoOAYKTOB
apoznu, obpasobaBuuxca Ha Bopocbope., C BomocGopoe mMenee 1 k
BuiHocurcs 50-90% npoaykToB 3po3HH.

YnoMaHyThIe [aHHBIe [OS3BOJIMMM ONpefeilHTh ¢ TouHocThi 17.6%
TPAH3KTHYIO AOMIO HAHOCOB B 3aBHCHMOCTH OT miowaau sogocBopa mo
YpaBHeHHIO

ly %y = 1.66 -0.221g F , (4.19)

raoe of R — HoMms CTOKa HaHOCOB ( npoueHT ofbWero KonMuecTBa NMPOAYK—
TOB cMbiBa Ha BofocSope); F - nnomanms BomocSopa, K

EcrecTBeHHbIf CTOK HAHOCOB B PACHUETHOM CTBOpe 3apery/lHipoBaH-
HOT'O BOOOTOKA, T'le OCHOBHBEIM HCTOYHHKOM HAHOCOB ¢B/IYETCH CKIIOHO-
Bl CMBIB MOYBBI, pPABEH

i=n

Pe = RC+ 2‘1 OCR'i' R'l: i (4.20)
roe R, u RC = COOTBETCTBEHHO eCTeCTBeHHBIH M 3aperynupoBaHHb
CTOK HAHOCOB, T; Ri = HMCTHHHBI CK/IOHOBBIH CMEIE NOYBBI C HYACTHO-
ro BomocGopa i1 -ro npyaa, T th ; = TPaHSUTHAS YACTb 3POSHH B 0=
IIX NMPOAYKTOB CK/IOHOBOT'O CMbIBA MOYBHI, 06pPA30BABIIAXCH HA BONO=
cbope Toro e npyaa.

Benuunna o€ , B npenenax Kackapga npynos Ha  6.KapakyGaHckoit,
corynacio ypapHennio (4,19) ymensweercg no ero mnune or 40% B
ctBope maoTHHel npyna Ne 1 (puc.1) mo 30% B cTBope miIOTHHEI npyna
Ne 9 u B cpeagHeM cocraengeT 35% HMCTHHHOIO CK/IOHOBOI'O CMBIBA TO—
uBbl, [locneanuit nmpumepno Ha 30% 6Gonblle NOCTymaeHUd NPOAYKTOB
CK/NIOHOBOr'O CMbIBA B npyne! Kackaana, [losromy B bopmupoBaHMHM CTOKAa
HaHocop Ganku yyactByer 50% npooyKTOB CK/IOHOBOI'O CMbIBA, IOCTY=
MIBWKX B npymsl, uau 35% obero KonMvecTBa NPOAYKTOB 2pPO3UA HA
Bo focGope,

CpenHuit TOOOBON MOOYNbL CTOKA HAHOCOB, MOCTYNMBLWIKX C YACTHOILO
BogocGopa npynoe kackana (Ta6n.46), MaMeHSeTCH B 3HAUHTENHHOM
npenene (36-640 T/KM2) M 3aBHCHT TVIABHBIM OGPASOM OT  BEIMMHHBI
aroro pogoc6opa (koappuunent xoppensguuu r = -0.96), Bauaune cpen—
HEro yknoHa wyacTHoro sogocGopa npyaa ( 7 = 0.33) u cpepsero aa
nepuon SKCIMYaTauud npyna MoAynbHOrC KOSPGHIMEHTa MoJoBOM CYMMEI
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Ta6nuna

46

Cpentnil rofloBoii CK/IOHOBBIH CMBIB MOYBHL C MPHIEralmeEro Bonoc6opa npynor Ha 6,Kapaky6Ganckoit

INnomane Bogo- Yknou sono- [Moayne- | Cpepsee ronosoe noctymienune wako— | Cpenuuit rono—
n cbopa, K cGopa, % Hblil KO~ | cOB C HpW/ieralomnx CK/AOHOB BOH CTOK HaHo-
epuog
H afpuin— coB Dajikn 3a
oMep| 3KCnnya- 3a nepuon  sKCnay-— 3a
eHT ro- - 1924-1976 rr.
npypa TALNAHK, BTG wacrioro | o6mero | wacr| noso araluM npyna 1924-1976 rr.
ToRE HOI'O CYMMBI
ocakoB

T /KM T /KM T T /KM
1 1947-1960 13.2 13.2 5 5.0 0.49 - - 204 15.5 102 iy ]
2 1935-1960 15.1 8.2 5 7.8 0.78 - - 166 20.2 185 12.2
3 1905-1960 15.9 8.9 6 7.4 1.0 - - 209 23.5 289 18.2
4 1930-1975 17.5 1.6 6 9.0 1.03 207 130 192 120 386 22.0
5 1958-1975 18.5 1.0 7 20.0 1.25 203 203 190 190 482 29.2
6 1894-1975 19.3 4.6 8 22.4 1.0 163 36 201 43.6 580 30.0
7a |1901-1975 19.7 0.4 9 38.0 1.0 254 635 182 457 671 34.1
76  |1966-1975 19.8 0.14 9 24.0 1.39 80.7 640 172 1230 760 38.4
1971-1975 24.8 2.1 11 25,0 1.14 177 84 198 94.2 858 34.6
1941-1975 25.6 1.6 12 25.0 0.82 202 135 185 130 956 37.4




ccankos (7 = 0,39), XapakTepuaylolerc BoAHOCTL 3TOrO Nepuoaa, Ha
NOCTyM{leHHe HAHOCOB CO CK/IOHOB ciiaboe. [lis OUEHKH CMBIBA [10YBbI
C eMMHHUBI [VIOLAAH BoAocOOpa SHAYEHHS nocnenHef, KAk W CpeaHero
YKNOH Bomoc6opa, BEIYHCAEHO C YYeTOM HANMYNA  Bbllle PACHONOKEeHHBIX
NpynoB B OTOeNbHLIC MepHONE SKCIMIyaraumu narxoro npyaa (Tatn.46).

Bausupe X03siiCTBEHHOr'0 MCNONb3cBaHus Bogocbopa ( pacnaxanHo-
CTH) Ha Be/MYMHY CMBIBA TOYBLI PACYETOM MADHBIX KOS(HMIHEHTOB
KOppenslMd BbiBHTH HE ynaeTcs, MNOCKOALKY OHO MpOABISETCH B CO-
4YeTaHMH C yKnoHoMm BonocGopa. Kpome Toro, CTeneHb pacnaxaHHOCTH
BonocGopa MOXeT H3MeHaThCd B TewdeHHe Nepuoia SKCIVIyaTaund Bo-
noemMa, a s O4YeHb PABHMHHBIX BONOCGOPOB BakHee 3HATL COCTOgHHE
Haubo/lee KpPYTHIX MPWIEraloUMX K NPyaaM CKIOHOB, aKTHBHO yuyacTBy-
IOWKX B GOpMUPOBAHMN CTOKA BOAbl M HAHOCOB.

Cpennee rogopoe MOCTYINIEHHE HAHOCOB CO CK/IOHOB B Npyabl Ha
6.Kapaky6auckoit ¢ Tounocrelo 21,6% wmoxer OmTHL OlipeAeleHO MO
ypaBHeHUIO

g Mg 2.26-0.951g4F +0.0141g7,, -1.0661gk,, (4.21)

UAF
rae MR - cpefHHii TroOoBOfi MOOYAE CTOKA HAHOCOB C MNpUNera-
lomero 'BonocGopa, T/kM°; AF - nnomame uacTHoro BopocGopa 3a
fepuon SKCHyaTalld Npyna, K2 Ud £ - CpenHuil YKNOH HacTHOIrO
BonocGopa 3a TOT e nepuon, %; K, - CpeaHull MOOYAbHbI Koa(du~
LHeHT T'oAoBOfi CYMMBI OCAOKOB.

Ypasuenue (4,21) Gbyio MCHONB30BAHO OAS NpUBEEHHS AAHHBIX IO
CTOKY HAHOCOB C Npuaeramwoumero bopgocbopa npynos K obieMy nepuony
(opu kx =1.0), a Takwxe pans onpedeneHHs CTOKA HAHOCOB C BOAO-
coopoB npynos NeNe 1-3, Gananc HAHOCOB KOTOPHIX He H3ydancs.

Cpenunit rogosoft MOAyNk eCTeCTBEHHOI'O CTOKA HAHOCOB 6.Kapaky-
GaHcKolt 3a 1924-1976 rr, ypenMuuBAeTCH Ho iMHe BoaoToka (Tabn.
48). Cpsiap roooBOr0 CTOKA HAHOCOB C MOpHOMETPHYECKHMH XapaKTe-
pHCTHKaMu BogocGopa GankM XapakTepH3yeTCd BBICOKMMM 3HAYeHHAMHK
napHeix xoahMUHEHTOB Koppenguwn., B udacTHocTH, OH TeCHO CBH3aH C
nnouwansio BogocGopa (koadduument koppensmmu 7= 0.94) u cpeannm
.ero yknowom (7" = 0.93). Ero sHaueHHe yBelHUABEETCH BMECTe C
yBenHyenueM CpeaHero 3a [epHog SKCOAyaTalHy NpyaoE MoAyAbHOTC
koabbuumenta ronoeoit cymmel ocamkos ( 7" = 0,73)., Cease cpegHero
roooBoro Moaylls CTOKA HAHOCOB C niomaasio BogocBopa ( 77 = 0.89)
u ero ykaosoMm (77 = 0.87) MeHee TecHas, Yem IOOOBOTO CTOKA Ha-—
4ocoB, [lockonbKy MexAy miomaabio BoAocHopa H ero yK/IOHOM Cylie-
creyer Techas Koppenauus (7 = 0.896), TO TH XapaKTepPHUCTUKH MO-
ryT GBITE B3AMMO3AMEHAeMbl B pacHeTHEIX 3aBHCHMOCTHX Jid OIpeae—
fleHns MOAOBOIO CTOKA HAHOCOB GaNKHM.,

Ypaphenus perpecCcHi s onpefencHWs TOOOBOTO CTOKa HAHOCOB
6.Kapakybanckoit uMeloT Bup

lgR = -0.78+ 2.711gF + 0.791g k, (4.22)

X
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lg M, =-0.73+1.671gF +0831gk,, (4.2¢

rae R - CpeaHHil ronoBoii CTOK HAHOCOB, T; MR - CpenHUil ronosc
MOOY/b CTOKA HAHOCOB, T/KMZ; F - miowams BopocGopa, KM} -kx
CpedHHit 3a NepHON SKCMyaTaUWd Npyaa MOAYNbLHBIH KOShpULHEHT Ic
NOBO# CYMMBI OCAAKOB,

Monuelit Koadpuunent Koppenaunn ypashenuiit (4.22) u (4.23) ce
orBercTBedHo papsed 0,98 u 0.97, a ux tousocre 10,9 n 10.0%. 371
ypaBHEHUA MOryT GbIThL HCIHONBL3OBAHBl [j1g OPHEHTHPOBOYHON OLEHK
CcTOKa HaHocoB Ganok, aHanoruudelx 6.Kapaxy6aHnckoil.

4,7, 3aunieHde KaCKanoB MNpynos

B Hacrogmee Bpems Hanbonee HIYyHeHO 3auleHUEe BEPXOBBIX NPYOO
1 MeHee - kackanop, [locnepnue obcnenoBaHbl I1aBHbIM ofpasom WH
cruryToM ozepopenenng AH CCCP ua -reppuropun [Ipenxapskasbs (Ka
CKaabl NpynoB..., 1975).

Y#e nepseie ofCAenoBaHHs 3AWISHHA KACKALOB NPYAOB He N0Ka3a
N OXUAAeMOr'o YMeHbleHMS CpedHell MHTeHCHBHOCTH 3aMIeHHg BOOOE
Mop (oTHOweHMs cpenHeronoBoro o6bemMa OTNOKEHHH K HAYANLHOM
o6vemy npyna) mo mmuue kackapa ([lpeirkosa, 19716). Teneps, Korn
MccnenoBaH cenMMeHTAauMoHHelt Ganauc npynoe Ha 6.Kapaky6anckof
cTano fCHO, YTO NPyAbl B CBA3H C BLICOKOH HAHOCOYAEpXuBawmed cric
COOHOCTHIO 3aNepXHUBAKT MOYTH BCe NOCTYyNAKWHEe B HEX HAHOCHI,
cGpoc HaHOCOB B HWxHMH Obed, cocTapnsiomnit meHee 2% obwero u
NOCTYMN/AeHHs!, He BIIMSIET Ha 3an/leHHe HMXepacnonoxeHHoro npyaa. [lo
9TOMY K&WOblH MPpyd Kackaga MOXHO PACCMATPHBATE K&K H30/HpOBaH
Hell BoOgoeM, MONYHAalLH{ii MPOAYKTHl 9pOo3HH He CO BCero Boaocbop:
a Tonkko C cobcTeeHHoro (uyacTHoro),

OcankoHakoljleHHe B NpyAax NPakTHYeCKH paBHO obliemy INOCTYIl
NEHHI0 HAHOCOB B Mpy[d, KOTOPOe HAXOAWTCH B TeCHOI 3aBHCHMOCTH O
ux obreMa BOOHON MAaccel, ONpeAensiouero MNOCTYN/IeHHe HAHOCOB O
paameiba Oeperos H WIOTHH M B KaKOH-TO CTeNneHHM C MpHeraouer:
BogocBopa. TlpononxHTenbHOCTE SKCHAyaTallll npynob crnocobcTeye
CHHXEHHMIO CpefHell HHTEeHCHBHOCTH 3auiedus npyanoB (I1peiTkoBsa,
19716) raaBHeiM 06pasom 3a CHET yMeHblleHHs HHTeHCHBHOCTH pa3Mbl
Ba GeperoB M YACTHYHO 3a CYET YNNOTHeHHs OTNoXeHuii, Ee Bananu
Ha 3aWiieHHe NPYyAOB B MAHHBIX MPHPOAHEIX YCNOBHEX YACTHYHO YHHTEHI-
BaeTcs BeNH4nHO#N obbeMa BOAHON MACCHI, KOTOPEIH TeCHO Koppenupye
C.Helt, BonaxocTe nepuopa sKCIlyaTaldy Npyaop BAMSET Ha MX 3alie
Hite Yepea MOCTY{NIeHHe RaHoCoB C BogocGopa H 3a cueT paameiBa Bepe
roe. B roael nopeiwe HHOM BOAKOCTH MPYOLI CTOAT B BbICOKOM HAMOJIHEHHI
M MHTeHCUBHOCTE GeperoBoro npouecca BoapacTaeT, YBelliueHusd CMEIB
HaHoCOB C BopaocBGopa B TakKue rogbl MoXeT He HabloOATbCs B CBA3
C nopsiuenneM obedl yBnamHeHHOCTH TEPPUTOPHH M 3ALIKTHBIX CBOMCT
pacrurenshoro nokpopa ( Langbein, Schumm, 1958). [losrom



BrWgHHe BOIHOCTH MepHona SKCIUTyaTaUWd MPYyrnoB, OUeHUBaeMOR cpel-
HHM MOAY/bHBIM KOS(Q(MHLUMEeHTOM IOLOBOH CYMMBbI OCAOKOB, Ha WX 3a-
WwieHHEe He BCerna BHIHB/IAeTCH.

IMomuMoO nepeuncleHHHX (aKTOPOB, HA 3aW/eHke NpyOoB BIHAET
Mophonornueckoe CTpPOSHHEe AWM BOAOEMAa M XO3AHCTBEHHOEe HCNOoNb-
soBaHMe npuieramoweidl TeppuTopui. MenKopoaHble BOAOEMEl NPH OAHOM
i ToM ke ofbeMe BOOHON Macchl noasepxess! GonblieMy 3apacTazHulo
TPOCTHHKOM, 4eM rayGokosonuste, [locnenHue, Kak npapuno, HMeioT
Goflee KpyThle NpwIeramnue CKMOHBI M 8 HX IAWISHHH MPOAYKTH CMbl=~
Ba nMousbl MPHAMMAIOT GONblIee y4acrtHe, HeM B 3aMNeHMH MelKOBO-
HBIX Npyaos, [lefleHHe NPynoR HA MeNKOBOAHLIe M IMyGOKOBOMHEIR Bhi~
NoNHeHo YCNOBHO H& OCHOBE IpapnKoB cB3it cpenselt riybuisl ¢ 06%b-
emMoM npyga, [ns kaxOo# Ipynns! nNpynoB COCTABIIeHbI yPABHEHWS CBa—
3H MeXay YKASaHHLIMK MOpPOMeTpHuecKuMu XapakTepucTukamu (Taba,
47) suna

WgW, = ag+a,lgHy . (4.24)

roe W0 - o6BeM BOOHOH MACCH! A0 3a&WUneHud, TblC.Ms; Ho - cpepgHas
rayGuHa Oo sanneHus, M.
B ta5n.48 npuBepnedrl pacuerHble ypaBHeHNS WA ONpefejleHHs cpef-
HEr0 ropoBoro of6beMa OT/IOKEHHH B NMpyAax MCCheI0BaHHBIX HaMH Kac-
kanos Ha TeppuTopun [lpenkaekasbs.

O6muit BUA ypaBHeHMH perpeccuy Cileaymounii:

Lg’,‘?0= (Io-t—CL{'LgWD-!-(IZ-LgT*‘ CISLgkx, (4.25)

rpe RO - CpefHnii roaoBoil obteM OTIOMeHUH, TBIC.MS; Wu - Ha-
wanbaei (00 saunenns) o6bEM NMpPyna, THIC.MD; 7 = NPOICIKATENLHOCTE
IKCOAyarauuyn, rodwl; Rx - CpenHHit MOOYNBHEIR KkoahdULIMeHT ronoBoi
CYMMEI OCafkoB 3a [NepHon SKCIIyAaTALMH Apyaa.

Nna onpepeneHus cpenHero MOAYABHOIO KosdgdnuueHTa rofobol
CyMMBI OCaOKOB HCHOMBL30BAHBI [AHHBIe, NpHBedeHHBle B paGore $.3.
Barranoea (1968) u nononsexusie HaMK 88 NOC/ENHHE TIOALL

YpapHeHHs perpeccuy XapakTepuayioTCs BbICOKHMM  3HAYCHUAME
nonHoro xoohdumtenra xoppensunu (0.83-0.98), a cpennss KBamparTu-
yeckas ownbka pacyeTa 1O HAM CpenHero rofAoBoro of6heMA OTHOMeHHH
B Opynax cocraBnseT anga GofeuMHcTBA Kackamob menee 40% (Tabn.
48). DTu ypapHeH)s NTOSBOJSIOT BEHIOJHATE CPABHHTSABLHYI0 OHEHKY HH—
TEHCHBHOCTH 3AHJIEHUS NpynoB pasnuuHbix Kackanos [lpeaxkaBkasks mno
BenuuuHe cBofBopnHoro wyneHa ( a, ), KOTO phiit npencvaanae-r cpe aduit
rogoBoil o6beM 3IAHNEHHE NPYynoB Npd WG =1 Th[C.MB, T = 1roay
n k, =10

3apnesne Kawa0ro Kackaga rfMpynaop MMeeT CBoHM ocoGeHHOCTH, o6yc-—
7IOBNIEHHBIE DPASMHYHEIME 9PO3MOHHBEIMA  YCTIOBHSIMH HA HMX BOAOCOOpax.
Hanpumep, Ha BopocGope p,Mokpoft Byiteonel coueraerca Gonbuioe
2po3HOHHOe paculieHenne peabepa (0.8 km/in?)  co  aHaumTensHOl
pacnaxasnocTeio (78%), a Ha BogocGope p.3TOKH  pacHneHSHHOCTH
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Tabnannunua 47

Y paspenus perpeccun suaa (4.24)

['pymna | Konnge—| KospduunenTst Koadd

BopoTok BOZO~ (CTBO perpeccHn LHEeHT

XpaHi-| Boao- Koppe

- npLn zﬁiun— a, x, TSR
Kackape! npynos

Tomyanoska _ 1 41 1.170 2,114 0.84

2 | 49 | o223 [ 1801 0.5

3Toka 1 13 0.830 2.113 0.90

2 8 0.071 1.719 0.82

Tarapka 1 20 1.296 2,700 0.90

2 10 0.522 | 2,453 | 0.80

Mokpeift Kapambik 1 11 0.246 3.424 0.88

2 7 -0.334 4.110 0.96

Mokpas Byitsona 1 12 1.375 2.001 0.91

2 16 0.710 2.103 0.90

I'pyackas, Ilnockas, i 3 1.897 2.496 0.97

e e 2 | 25 1.401 | 2.855 | 0.80
BepxoBbie npynbt

Asopo-KyGanckas 1 12 1.786 2.130 0.78

B 2 | 11 | 0720 | 3.408 | 0.83

CTappononbCcKoe 1 12 1.158 2.902 0.93

S 2 | 27 0.687 | 2.873 | 0.97

Il pumeywanue, Bo sropoii rpaje speCe H nanee nop uu
poit 1 amayarca MeakosopoHble npyawl, non mwidpolt 2 - rnyboKoBOmHE

penbepa eme Gonbwe (1,7 kM/kM2), 8 pacnaxasHocrs meubwe (48%
B wurore npynoel Ha 2ToKe 3auifioTCs MeHee HHTEHCHBHO, Yem Ha M
kpoit By#pone (ra6m48), Bmecre € TeM pasMelwerMe KACKALOB Op
[OB HA TEepPHTCPHHA OOHOIO MPHPOAHOTO paicHa onpepenseT oBmHOC
npouecca WX 3aHNeHHs W OTAMYHME OT TaKOBOIO KACKANOB NPYHOB 0P,
THX TeppUTOpHi,

1
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Ta6nuua 48

YpaBHeHMs [I1a pacyeTa CPefHero rofioBoro o6bemMa oT/oWeHHH B npymax kackanos (Bupa 4.25)

Kosppnunentn perpeccun Monnbit Cpennas
Ipynna Yucno Koappuuu- | KBagpaTH-
S e
P ! a, a, a, a, C RK) pacueTa
Ry +%
Peka Tomyanopka 1 41 -0.534 0.661 -0.606 | 5.520 0.83 51
2 49 -0.588 0.926 -0.865 | 0.108 0.91 96
Peka 3Toka 1 13 -1.365 0.842 -0.088 | 19.162 0.94 29
2 8 -0.414 0.616 -0.576 | 0,941 0.96 15
Peka Tarupka 1 20 -0.352 0.911 -0.901 4,865 0.94 41
2 10 -0.147 1.096 -1.208 | 4.220 0.92 49
Peka Mokpaa Byiteona 1 12 -0.079 0.958 -1.215 | 6.409 0,94 38
2 16 0.178 0.642 -1.096 | -6.748 0.88 42
Peka Mokpeiit Kapameik 1 11 1.442 1.209 -2.333 | 49.826 0.99 27
LBhsy BT amapes) 2 -0.972 | 1.451 | -0.877 |-16.399|  0.96 39
Banku I'pyackasg, Tno- 1 8 =0.012 1.079 -1.209 | -12.208 0.99 27
B b 2 25 -0.453 | 0.941 | -0,989 | -8.177|  0.91 41



YpapHeHus perpeccHy N/lg ONpejeNeHud CPeNHero rofoBoro obwbe
OTNOKEHHH B KACKANAX MpPYNoB, CoCTaBlelHele Gea ydeTa Mopbosior
yalM BOANEMA& K BOOHOCTH NepPHOAA ero aKCIIyaTalud, WMelT BHA:

ans sanapioro [lpenkapkasbs

lgR,=-048 +0.991gIW, - 1.01g7, (4.
ona pocrouHoro [lpenkapkaabs
lgR,= -0.51 +O.8819“W0 -0.821g7, (4.

rne ycnoBHele o603HAYEHHst COOTBETCTBYKT ypaBHenuw (4.24).
Aunanormunble ypaBHeHHsl VIsi BepPXOBBLIX NpPYylOB 3anafgHOro H - Bu
routoro [penkaskaswka ([peiTkoBa, 1979) sanuceiBaloTcs B BAOE

g Ry =-0.81 + 0.94lgw, -101gT, (4,
lgR, =-0.56 +0.741gW, ~0.691g7. (4,

Ha conocraenenuss ypaBHeuuii perpeccun (4.26)-(4.29) cneny
YTo pacyeT 3an/leHHd KaCKANOB M BepXoBBIX Npynos Boctouuorollp
KapKasbs MOMET [POH3BOAMTECH MO OOHHM YPABHEHHSM perpeccHH.
3anagHoMm [lpenkaBkasbe Kackanpl npynos, obc/lefoBaHHbie MOCNe MbN
Heix 6ypb 1969 r., nokasanu 66nbmy10 HHTEHCHBHOCTbL 3au/iednsd, d
pepXobBele mnpynel. B ceBasu ¢ aTHM ypapHeHHe perpeccud g Kacl
nop npynoe (4.268) MoxeT BHIThb MCHONBLIOBAHC Wd pacyeTa 3auie
BEpPXOBBIX MpYNoB, OK&3aBIKXCH B 30HE OEHCTBHA M(bl/IbHBIX GYpb.

PacueTHsie ypaBHeHus Ons onpenefieHHs CpeaHero roaosoro of:
Ma OTNOXeHH#t B npynax xackanob (Ta6m48) CoOOTBeTCTBYIOT HeKo:
peIM CpedHMM 3pPO3HOHHBIM YC/IOBHEM Ha HX Bomocfopax, OTKNOHe!
OT KOTOPBLIX BHI3EIBAET PACXOXKOEHHEe Meway DaKTUNMeCKMME # pacwy
HbIMM BHAYEHHEMM 3TOrO nokasatens sauneHdud. [losromy nosensge’
BO3MOKHOCTE AATH OPHEHTHPOBOYHYI0 OLEHKY BNMGHHS SPO3HOHHBIX
nopuit Ha BonocGope Ha aauneHue pogoemMa. [Ang aTOro Bce H3YHeHE
npyael [1penkapkasks MO COCTOSHUIO MPH/IETAIONMX CKNOHOB GBIIM P
6uTHl Ha Tpu rpymnnel. B nepByil rpynny BOwyM npyabl, Npujeraiwor
CK/IOHBI KOTOpPBIX DACMaxaHbl 40 Ype3a M 3aHAThl MO canwl U Oropor
CenbCKOXO3aiiCTBEeHHbIE KYNbTypbl, Ko BTOpo# rpynne oTHeceHs! |
aobl, TOe WHTeHCHBHON o6paGoTKe NoOBeprsyT OOMH CKNOH, & BTOPO:
3anyxeH M HCNONL3yeTcd Mo Beinac ckora. K aTolf xe rpynme ot
ceHbl Mpydbl C OCYLIECTBIeHHEeM YACTHYHBIX MEpPONpHATHR MPOTHB
aaunenus (obpanoBanne onHoro ua Geperos). B Tpersio rpynny .
WM Npyasl, NpWeranag Nonoca K KOTOPEIM 3anyXeHa, XOTd Bb
ee [0 CK/OHY MoeT HAaX0AMThCH naxora. Hanuuue oBparos Ha BO,
cbope pedko yBeMHUUBAET 3auNeHHe NpyaoB, HE3aBUCHMO OT BHIION
HH§l 3AWMTHLIX Mep BOAM3H Boaoema.

Kackansl npynoB XapakTeprayloTcs BOABIMM oaHooBpasheM HCNo
30BAHUA NpHIEraplliX CKAOHOB, ueMm BepXoBhle npyasl [1penxaBkaa
Boxkpyr npynos Ha pexax Tarapke u 3ToKe, Kak NpaBuio, [1poXo



aanyxeHas nosioca, HCnNonbayemas Mg BeInaca CKoTa, a BelWe ee IO
CKNOHY HaXxomMTcd naxota, [lpuaeralpwas yacTh Bogocbopa npynos Ha
6ankax [pyackoit, [lnocko#i u KapakyGanckolt ofwiuHO pacnaxaHa go
ypesa, H no Geperam pacnofoXeHbl camgsl H oropofsi, TolbKo B pen-
KHMX CMydYagx OOMH M3 CK/IOHOB OCTAeTCHd HepacnaxaHHbIM M MCHONL3Y-—
eTcd Moa BeIMAC CKOTA.

B peayneTaTe rpynnvpoBkn BepxoBblx npynos [lpenxapkaskst no
COCTOSHHI0 NPpWIeTalIlUX CKIOHOB B MepByw rpynny sowyo 17 npynos
CO CpefHHM YyKiloHoM BoaocGopa 17.5%e0. u pacnaxanHocTeio 88%, BO
Bropyl — 13 npynos, cpenHni yknod BogocOopa KOTOpPHIX paBeH -32.5%,
a pacnaxaHHocTk 87%, U B TpeTbl -~ 17 npygoB CO CpefHHM YK/IOHOM
popocGopa 41.2%0 u pacnaxanHocTeio 80%, Ma 3THX AaHHBIX BHOHO, 4TO
pacnamke [o ypesa mogsepriuck nojorue cknousl (I rpynna npynos),
a NpH KPyTHIX CKAOHAEX BOKPYr PBOAOEMAa COXPaHAeTCs W/IH CO3daeTCs
aanyxeHHaa nonoca (3 rpynna npymos). CnepmoBaTensHo, coYeTaHne
manoro yxiosa pogocbopa ¢ Gofbluo €ro pacnaxasHocTbo H, Haobo-
por, Gonpworoe yxnoHa sogocfopa ¢ Maloil pacnaxaHHOCTBIO — 38KOHO—
MEPHOCTB, HO OHa 3aTPyOHSeT BLIABICHHE BIHGHHA KOO0 H3 3THX
¢aKToOpoB B OTHENBLHOCTH HA 3anfeHHe MpyOoB.

[Mpynel nepeoit rpynnel B cpemHeM sauagiorcs B 2.1 pasa HHTeH-
cHBHee, 4eM Npyael TpeTbeih rpynnsl, 3TO BHAHO MO BeNHYHHE COOTHO-
WeHns Mexay GaKkTHYeCKUM H pacqeerM 3Ha4deHWeM cpefHero ropo-
poro obvema ornoxenuit (R /R ), paBHoro gana npynoB 1 u 3
rpynnsl cCooTBeTcTBeHHo 1 76 W 0 83. 31‘0 COOTHOUEHHEe 3A8BHCHT OT
yknoHa BopocGopa (puc.22), npudem B HauBonlbllell CTeneHH - I
poaceMoB 1 u 2 rpynn (KoshbuUMEeHTH Koppe/lsuMd COOTBETCTBEHHO
paeuer 0,84 u 0.92). [na BogoemoB 8 rpymnsl 2Ta cBask cnabas(r =
= 0.36), Tak KaKk sanyXeHHag MONOCA HANEKHO SALIMIAET BOMOSME! OT
3adIeHHs NMPOOYKTAMHM SPO3KH, HE3aBHCHMO OT yKJIOHa BoaoctGopa, [laH—
Hble MO kackagaM NpyaoB Ha pekax Tarapke n 3toke, Gankax [lnoc-
koit, Ipyackoft 1 Kapaxybauckoit ( puc.22, 6) noareepmnaioT 3aBUCH-
MOCTb COOTHOLICHHS F? 0.9 / RQ p OT YyKiloHa BopocGopa, yCTaHOB/IeH—
Hylo s BepxoBbiX npymod (puc.22, a).

Takum obpadom, Hepe3 COOTHOWeEHHEe MeKAy GaKTHYECKWM H pac—
YeTHBIM 3HAYEHHEM CpefHero rofoporo otkemMa OTNOXeHHH B Npynax
0Kas3alloCk BO3MOXKHBIM OLUEHHTL BAMFHME HA OCANKOHAaKOIIeHHe 3PO3H-—
OHHEIX ycioBHii Bogocbopa H adgheXTHBHOCTL 3a/lyAeHHOj IONOCH BO—
Kpyr Boaoema B CHHMEHWH MHTEHCHBHOCTH ero 3auileHHs.

Benuupna F?u ¢ Ro p [pencrabngeT MONpaBKy K ypPaBHeHHAM pe-—
rpeccui  (Tabn. 48 W s ee  onpefe/ieHHs COCTAB/IGHBI Clleaylllie
YpaBHeHMd:

ongt npynoe | rpynnst

Ro,e _
‘Lg' -R—O-‘: =-0.6 + 07].9'35 " ! (4.30)
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Puc.22, Cpask cooTHOWeHHd MewAy GAKTHYECKHM M pacueTHbIM 3HA—

"-MHHMH CpeJHEro rofoporo o6beMa OTNOKEHHHi CO CPefHHM YKIOHOM
BoocGopa Bepxoshix (a) u kackanos (6) npyno Ilpenkabkasbs.

1 - nmpunerawmpe k NPyay CKNOHBI paCnaxaHbl oo ypesa; 2 - mpHie—
raiouye CK/IOHBI 3a/1y¥eHbl; 3 — OOMH Npuieralouwii CK/IOH  3alyXeH,
BTOpOH - pacnaxad no ypesa.
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g npyaoB 2 TpyIifbl

Ro,®
1qg =2% =-0.6 +0.41lq7 (4.31)
g Ra.p gV
M g npynoB 3 rpynnsl
R
lg 2% =-05+021l9% , (4.32)
RO,P

rne 76 - cpemsuit yknon Boaoc6opa, %.
CpenHas KBagpaTHyeckas  OWHOKa ompepeneHus R /R no
0,¢ o,P

npuBedeHHbIM YPaBHEeHHMSM COOTBeTcTrBeHHo paBHa 29, 14 u 56%.

Ha ochope ypaeuenuit (4.30)=(4.32) MoXHO JAK/NOMUTL, YTO 3a~
IIKTHAS po/lb 3AMIYKeHHON No/1oCkl BOKPYr BOOOeMA PACTET C yBelHde-
HMeM ykinoHa BopocGopa., [lpu yknoHe popmocGopa 10, 20 m 30%e npyast
1 rpynne! saunsiorca B 2,2, 2.9 u 3.1 pasa uHTeHCHBHEE N0 CPABHEHHIO C
npynami 3 rpynnsl, Hanbonee HebnaronpuarTHeiM g 3auneHis BOOOEMOB
H pasBUTHa 3PO3MH SBAFETCH COYeTaHHe HeGO/bWOrO YKNOHA C 6O/b-
oji paCHaX@HHOCTBIO BopocGopa M npwieramommx ckinoxos (1 rpynnma
BONOEMOB) .

Tnanma 5 CONEBOM BANAHC MPyOoB ™

Wccnenopanns coneporo 6anaHca kackapa npyaos Ha 6.KapakyGan-
CKOit GBI OPraHM30BaHbl B LeNfX BEIAB/IEHMS BO3MOXHOIO Y4YaCcTHSH
NpOOYKTOB XEeMOIeHHOH CeAMMEHTALUMH B OCAOKOHAKOMIeHHH. ITH HC~
cliefoBAHMA MMEIOT M CAMOCTOSTe/lbHOe 3Ha4eHWe B CBA3H CO cnabol
H3Y4YeHHOCTBLIO BHYTPHI'OOOBOI'O peMHMA XHMHYEeCKOI'0 cocTaba BO/bl
npynos, paboTaplux B Kackage. Mmelomuecs cBepeHHs N0 ITOMY BON-
pocy oTHocgTca K MemenHomy nepuony (Tapacos, 1961; dopu, 1970;
[lospuakopa, 1975), Koraoa BonHas CBsisb MeXay NpyAaMHM Kackaga oc—
nabnena. HabnoneHns Hag COCTABOM IVIABHBIX HWOHOB IPOBOAMWIHCE C
wions 1973 no mone 1976 rr.,, a xumudeckunit GanaHCKackapa npynoB
cocTaBneH 3a Opa Tuaponornyeckux roma (X1 1973-X 1974 u X1
1974-X 1975 rr.).

5.1. Cocrap I'laBHBIX HOHOB

B dopmupoBaHuy XMMHYECKOrO COCTaBa BOAb! MAPYAOB INPHHAMAIOT
yd4acTHe Bodbl CNefylolMX IeHeTHHECKHX KaTeropuii: aTmoctepHbie,no-
BEpPXHOCTHO~CK/IOHOBBEIE ¥ HogseMHble. COOTHOWEHHE HOHOB B HUX H
MUHE panu3auis HeoauHaKoBbl, MuHepanuaauus arMochepHblX BOA COC~
tapnsna Becero 6-20 mr/n  (T1abn.49). B GonbwHHCTBE OTOBPAHHBIX
npo6 mpeofradani THAPOKAPBOHATEI M KanbUilt, 4TO CRH3AHO C COCTA-

*
Aptop rnaesl - I'.B.[lozossikoBa
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Tabtnumuoa 48

XMMHYeCKH#i COCTaR BOMA, NMUTAKWHX Npyasl Ha 6.KapakyGanckoii -

Ca® | Mg®*" | Na*+K* HCOZ S02~ gL U, rnekc,
[lara or6opa S no O.A.
aka. % Anekuny
ATMochepHble BoAbI
14 V1 1973 47.1 21.6 35.3 52.9 35.6 11.5 13.4 ga=
15 VIl 1974 37.9 15.8 46.5 64.1 23.4 12.5 19.8 g,
23 VIl 1976 59.7 14.9 19,446.0 49.4 33.7 16.9 6.0 Gﬁ“
OBe pXHOCTHO~CKIIOHOBBIE BO ABl
22 y1 1973 77.0 18.2 4.8 60.4 27.8 11.8 136.0 cg‘l“
18 VIl 1976 64.7 14.6 12.5+2.2 59,6 35.0 5.4 168.6 o5
21 Yl 1976 49.3 15.4 21.5+14.2 54.5 34.7 10.8 236.3 cﬁ“
BepxoBonka
18 X1 1973 22.4 39.3 38.3 18.2 78.2 3.6 3130 s::’f'ua
23 11l 1974 25.8 42.8 31.4 17.9 77.6 4.5 2578 83 I
12 V1 1974 20.5 4.3 38,2 10.9 85.5 3.6 3722 8y N
BOD,I:I NOCTOAHHOTI'O BOAOHOCHOI'O TOPH3CHTA
711 1974 18.0 30.4 42.6 118 83.8 4.4 4158 g
12 V1 1974 15.2 36.0 48.8 16,0 79.3 4,7 5345 s;;q"“g
12 Vil 1974 18.5 32,5 49,0 15.5 80.0 4.5 5516 g
3 11l 1975 20.1 35.6 44.3 17.0 8.7 4.3 4024 gheMg




BOM pacTBOPMMOM YaCTH MBIIM, MOAHAMAeMO}t C MOYBEHHOT'O NOKPOBa
Asopo-Kybancko#t paBHunbl (['upenko, 1859).

Munepani3anug NOBe pXHOCTHO-CK/IOHOBBIX BOIO H3MeHgnack ot 136
" po 286 mr/a c npeobnagaHueM, Kak ¥ B aTMOChepHHIX BOoAAX, I'MApPO-
kapboHaToB M MOHOB Kanwuug (Ta6n.49)., Hebbicokas MuHepanuaauus
STHX BOA M COOTHOIEHHE HMOHOB B HUX ONpeendioTCH NPHCYTCTBHEM B
NMo4YBEHHOM paspesae Gallku KapboHATOB KanblHs.

D po3noHHEIM Bpe3oM 6Gank¥ BCKpPHIBAIOTCH BOOb! [ABYX BOOHOCHEIX
TOPH30OHTOB - BEpXOBOOKH, Hauboflee akTHBHO AedcTBylme# B nepuon
OCEHHHX MOPOCHUMX AO¥aeit M 3UMHHX OTTeneseit, ¥ NepBoro OT MNo-
PEpPXHOCTH TpPYHTOBOT'O TIOpM30HTa., MuHEepalu3auus TPYHTOBBIX BOO
fanku B TeyeHue nepuopa HabmopeHuiy cocraenana 3.7-5.5 r/n. Ee
Konebanua @BNAITCH Pe3yNbTATOM INOCTYIMIEHNS B IMPYHTOBLIH BOOOHOC—
HEI TOPU3OHT MeHee MHUHEpaNN30BAaHHBIX BOA BEpPXOBOAKH, CyMMa HO=—
HOB KOTOpHIX M3MeHanack oT 2.6 mo 4.1 r/n, o npeoBnapalomumM Kom=—
noHeHTaM BOOEl OGOMX MOPH3OHTOB NPHHAMMEMAT K CylbhATHO-MArHHe-
BO~HATpHEBEIM, NMpU4YeM INpH NOBBILEHWHM MHHepANH3ALMHM Ha NMepBoe Me-—
CTO BBICTYNAIOT MOHEI HATPHS, MPH € NMOHHXEeHMH — MOHB MarHus.

Kone6anus MuHepanuaauuu B BONe KACKAAA MPYAOB Gbild B OCHOB=
HOM ONM3KKH K NMpepfeny WaMeHeHHs 3TOH BeNMYHHBl B IPYHTOBBIX Boaax
(2.7-7.0 r/n). 3axoHOMepHOro yBeNWYeHMs MHHE PATIH3ALMK BomBl B
npynax no gnMHe Ganku He OTMEYanoCh. [lOHMMEHHON MuHepanuaauned
BOABI BRIJENANCH BepXHHj Npya Kackana Ne 4 B CBA3HM C HOCTYIIeHHEM
B Hero GOnbmero obbeMa BOA BEDXOBOOKH, YeM B OCTajbHbIE NPyl
Kackana, OTO sBIeHHe MBI CBf3bIBaeM C GO/bUAM yaelbHbIM Bogocho-—
poMm npyna (puc.B), a Takxe cnaGbiM 3pPO3MOHHEIM Bpe3om Ganku B ee
BepXHef 4acTH, He NOCTHrallliM YPOBHS FPyHTOBBIX BOA.

KaTtuouHelli © aHHOHHEIE cOCTAB Boasl GOMNBIIKMHCTBA NpynoB Gbin
aHanoruyeH CoCcTaBy I'DYHTOBbIX BOO. D.Tlﬂ Hero xapakTepHoO Cilleaywuee
conepXanue OCHOBHBIX KOMIOHEHTOB: MOHOB Kanbuug - 21-41 sx8.%,
Marang - 30-43 skb. %, HATpUs ¥ Kanug - 41-57 2kB.%, runpoxkapGoHa-
TOB = 11-15 2kB.%, Cynbparo — 81-83 akp,%, Xnopunoe — 4-5 akb.%.*
Bnusocts XMMHYECKOTO COCTaBa MPYOOBHIX M I'PYHTOBBIX BOA MOOTBEPH-—
gaeTcs obIHOCTHIO CBA3H CoOepPKaHHA B HUX CYNBPATOB C CyMMONH HOHOB.
YPBBHE}IHE CBA3H ansda I‘pyHTOBbIX BOO 3anuchiBaeTCd B cnenywleM
Bune:

T U = 3.18 (s027)**, (5.1)
a [nd NpymoBbIX BOO

T U =472 (5027)%87 (5.2)
roe U - munepanusaums sogwl, T/ SDE— - CopmepXaHnue Cyilb=—

tdaroe, r/n.

Oumbka pacuera CYMMBI MOHOB 10 3THM YPaBHEHHSM COCTapjider
cooreercteenHo 4.7 u 5,4%. KosdduumenT nomHoi Koppenguns ypap—
Henns (5,1) papen 0.97, a ypaeuenus (5.2) - 0.96.
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Tabauna 50

PacteopumMocTs C&tCO3 B BOAE MNpyAoB S.Kapaxyéaucxoﬁ

Homep CO%F + HCU; y  MP=8KB,
e pH Boga mpyda |Boga mnpyda -
14,y111 19761 + Cot CO,4 i i
ke 8.4 7.20 6.40 -0.80
8.4 7.20 6.40 i
o ﬂ 10.00 8,76 -1.24
8.0 9.80 10.00 +0.
6 8.3 8.40 6.44 -1,96
8.3 8.40 7.60 -0.80
7a 8.0 12:70 11.60 ~1.10
7.8 13.00 12.20 -0,80
76 8.2 11.40 10.30 -1.10
7.8 11.64 11.00 -0.64
8 8.2 10,56 9.60 -0.96
8.0 10.56 9.90 -0.66
9 8.6 7.60 6,90 0,70
8.3 7.98 7.30 -0.68

IMMpumeuanue, UYHucnurene — noBepxHocTHble npoGel,3Ha-
MeHAaTelb = [OHHLIE,

HecKonbKO HHble COOTHOIEHHS HOHOB OTMEHAJNCH {HIbB BOJe Npy=—
noe Ne 4 u 6. INpu noeenwenun penuumaer pH or 8,4-8.6 mo 8.7-9.2 B
feTHHl nepHon B!MX BOAe yMeHbLUIANOCH OTHOCHTENbHOE  COAepkaHue
HOHOB HCO,‘,J or 11=15 po 3-7 skB.%, & COONepKAHHE HOHOB 50._2‘,'

yBenuuupBanoce ot 81-83 no 89-92 2km.%. [1p# srom abcomoTHad KOH-
LeHTpanks THApokapGonaros napana or 400-670 no 100-180 mMr/n.Oye-
puaHoO, KoneGanusa BenwyHHbl pH, CBA3aHHBIE C AKTHBHOCTLIO boToCHH-
TeTHYECKOH AesTenbHOCTH QUTOMNIAHKTOHA M MakpohuToB B IPyR&X, NpH-
BOOWNH K cOpury kapGoHarTHoro papHoBecHd. CTenmeHb HAaCBIUGHHOCTH
Boael NpynoB KapboHaToOM KalbllHs B 9TOT Iepuof AocTurana 2.7-1 3.4
kparhocT (Anekun, Mopuuesa, 1955).

XoT# MHOMMMH HCCeNoBaTellsMH YCTAHOB/EHA CMOCOGHOCTE  NpH=-
pOOHBIX BOJ OGpAGOBEHIBATH NMepecHIEHHbIE PacTBopel 683  3aMeTHOrO
BhideNeHHs B ocanok kKapboHarTa Kanblus, MBI BCe e Hojaraem, 4Yrc
B npynax 6.Kapakybancko#f, HeCMOTps H& HEBbICOKYK CTeNeHb Iepe-
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Puc.23. UameHeHne CpepHeit MecsH4HOi MHUHepANW3alMud BoObl  [PyHoB
Ha 6.KapakyGaHnckoii.

ChllleHHsl, BeiNadedWe KapBoHaTa KalnblHs MMeeT MeCTO. ITOT BHIBOA
OCHOBEIBA@TCH Ha SKCNEepUMEeHTe Mo OnpedejieHNI0  PACTBOPHMOCTH
CQ.COS B Bofe pacCMATPHBAeMBIX NpynoB. Ilocie noGaBieHyust B Ipo—
Obl Boabl KapGoHATA Ka/lblUMg M TPEeXAHEBHOI'O KQHTAKTa BOOBI M Kap—
Gonara conepxanue wonos HCO, B npofax He Tonbko He Boapocio,
a, HaoBopor, ymenswuiock ( Ta6n,50). PesyasTars! 9xcrnepUMesTa CBE-
OeTeNbCTBYIOT, YTO QHaHKO~XMMHUYECKHe NOoKasaTe/ld BOOsl MPynoB He
COCOBCTBYIOT AONOMHUTENBHOMY pPACTBOPEHHIO KApOoHATOR H HX mepe-
xo4y B BoaHylo ¢asy. OHHM NOKA3BIBAIOT TAaKXe AOCTATOHHYI0 HACHIMCH-
HOCTL BOMbI NPYAoB KapboHATOM KanbUus, NpH KOTOpOil BRedSHHE H3—
GuiTouHOro kapboHaTa KanbuMd, SBAFIOUEroCHs B JAHHOM ClIy4ae CTH-
MynATOPOM MpOLECCa KpHCTAaNNH3aluy, BHI3BANO BbineneHune xapboHaTa
Kanbudg B OCANOK,
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BMmecte ¢ TeM BhinageHue KapfoHATA KanblUMs He NPUBOOMIO K Cy-—
HECTBERHbIM H3MEHeHHAM XUMHYSCKODO COCTAaBA BOfbl B TeHYeHHe Tpex
ner HabnwopeHui, CeaoHHbBIE WAMEHEHHMS BHIP&AMAJIHCE B OCHOBHOME KO-~
neGaHuy MuHe panuaaudy, AMIVIUTYAa KOTOPBIX B BepXHEM Npyay KacKa=—
na (Ne 4) Grina sHauMTenBEHO Gofblle, YeM B HHXEPACHOMIOMEHHBIX
(puc.23). Tax, KoadpuuyeHT Bapuall CYMMBlI HOHOB B BOfe npyada
Ne 4 cocraensn 25.2%, B Boge mpyna Ne § ~ 13.1%. Croexmeanne am-~
ONATYyAe! KoneGaHMi MUHE panuaauMy BOJbl HECOMHEHHO @BNAETCH pe-
3yNLTaroM KacKaAgHOT'O PpAaCHNONOMEeHHMS NPYROB. 3TO dB/IGHHE OTMEeda~
70Ck W B OpPYyruX KackKadax, HanpuMep B Kackafe BOOOXPAHWIAI Ha
p.duenp ( [denncosa, 1971). )

[pynsr 6.Kapakybascko#t Ha I'EAPOXMMHYECKOH KapTe, COCTAB/IGHHON
onsg  Teppuropur Asopo-KyBaHnckoit papHuebel H.B.Becenosckum u M.H.
Tapacoesiv (1957), oruocarcs x paiioHy ¢ Bomoil cynbpaTHOTO Knacca
¥ cymmoit HonoB 3-8 r/kr, Hawe HccrienoBaHns NOATBEPAWIH STO.
Cnepoparenvno, HayudaeMblil Kackag Ipyaob THIHYEH [ TEPPHTOPHH
Bepxoeuii npapoGepexHbiXx nputokos p.En, Gacceiina p.Eropneix u ne-
BobepexHEIX NpuTokop p.Can,

5.2. Coneroii Ganauc kackana MnpynoB

Pacuer xumuueckoro GanaHca kackKapa npynoe Ha 6.Kapaky®anckoit
npoHaBonnica Ha ocHoBe Bomporo Ganasca (rabnl4, 16) cywerom
MuHEpANU3aull BOAbl KakOOrO 9jleMeHTA mocnenHero. B npuxopHoiy wa-
cTH Xumuuyeckoro Gananca npyaoe 3a 1873-1975 rr. (Ta6n.51) ocHoB-
Hag poilb NpUHAMIeXHT MOCTYIVIEHHMIO Cojleit cO c6pocamMi BOAbI U3 Bbl-
liepacnofioxeHHoro npyaa ( ﬂq ). Dta crarba npuxona coneit npeot-—
napgaet Hag OpYTAMH  KaK B KOJIHYeCTBEHHOM, TAK M B [DOUEHTHOM OT-—
Howennn (puc.24, tabn.51), O6veM W golls oTHX Boa OCOBEHHO Befld—
kn Becuolt (I1=Y), xorpa nopynst, HAIOIHeHHbIE B OCEHHEe~-3UMHRI ne—
pHon 8a cuYeT AaKTHBHOIO [OCTYMIIeHWs BOL BEPXOBOOKHM, HAYAHAIOT
c6paceipaTe Boay. JleTomM W OCEHbIO Pponb ITHX Bod ocnatnexa
(puc. 24).

B npuroxke cofe#t B DpPyael BTOPHIM MO 3HAUEHUIO ABIAETCH MX NpH=—
roc ¢ pomumkossimMp Bogamu ( I1p ), ponb koTopeix ocofenso Boapa-
craeT B ocenuuit nmepron ( puc.24), xorpa npuxon cojge#t co c©B6pPOCHBI-
MH BOOAMY elie Hepeluk, 3HMOR H BECHO OONS MPHTOKa cofelt ¢ pol-—
HUKOBBIMM BONaMH yMeHbIIaeTCa, HeCMOTPS  HA YyBenuyeHHe pnebura
POMHMKOB M HX 6OABLIYyI0 PoNbk B BOOHOM IHTAHMK NPyOOB, TAK KAK B
3TOT NMepuos POAHHKOBBIE BOMR! HaMMeHee MUHEpalu30BEHEL.

ObbeM NOCTyMIeHHa cojiell ¢ IpyHTOBBIMKA BOAAMH H BOOaMH  Bep—
xoBonku ( nn ), sanerawmuMi B Geperax GankuM, 3HAUYATE/ILHO MeHb—
e, YeM MX OPHHOC K3 COCpPeAOTOYEeHHEIX POAHMKOBBIX BBIXOOB, HO TEH—
AeHUUd BHYTPHIOROBOI'G pachpeneneHHf X NOCTYIIEHHS B NPYAbl [IpH-
MEpHO Ta Xe, YTO W Ons pofEukoBuix Boa ( puc.24),
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9g1

T abnuna Bl

Cpennnii roposoit conesoit 6anaic npynoB Kackaga Ha 6.KapakyGauckoii
(X1 1973-X 1975 rr.) -

Pacxon, %

Homep Mpuxon, % Wroro, lizore, &, Hessiakn
aacaa | I n n ¢ | T ¢ 3 o] = T T %
0 CKl oc n p
371 | © 0.1 0.4 45.0 | 17.4 |265.5 | 47.2 | O 52.8 | 340.8 |[-37.6 | -37.7 14
40.8 | 0.1 0.1 3.5 27.2 | 28.3 |416.3 | 70 141 28.9 | 407.8 |-3.3 11.8 3
432 1 0.2 0 3.0 40.3 | 13.3 |669.1 3.4 | 0.8 95.8 | 398.1 [208.9 62.1
Ta 1.6 | 0.8 0.1 | 24.5 39.1 4.2 |176.1 | 34.2 1.2 64.6 | 152.8 1.0 22.3 13
76 25.6 | 0.05 0.05] 0.3 27.9 | 46.1 |201.8 | 74.4 0 25.6 | 205.3 0.6 4.1
8 818 ] 0% 0.1 | 24.2 3.1 | 20.6 |304.8 | 54.4 | 1.2 44.4 | 282.8 0.5 22.7
9 31,7 | 0.2 0.1 0 . 49.0 | 19.0 1477.2 | 40.2 | 0.8 59.2 | 443.9 -8.3 41.6 8

[T pumMeyaHnmue.

YcnobHble ob6o3HaYeHHs NO TEKCTY.
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Puc.24, Cpepnee ceaoHnoe nocTymIeHHe cofieit B npyasl Ha 6.Kapaky-
Ganckoi (1973-1975 rr.).

1 - co c6pocamu Boabl M3 NpynoB; 2 — C POOHHEKOBBIMH Bogamp; 3 -
¢ QUIBTPALHOHKHBIMHK; 4 — H3 NOCTOSHHOI'O BOJOHOCHOI'O T'OPU3OHTA.
Il w ¢ p et man rpagugom - HOMep mnpyna

Boge! ¢gmnbTpausodsoro noroka, ofpasyouerocs NMpyu GHILT PALHKA
BOABl NPYAOR wepes oCHOBaHHe M Teno moruabl (P ), B KofHueCcT-
BEHHOM OTHOWEHHRH WLPAT 3HAYUTENLHO MEHbIIY 10 POk B GOPMEPOBa~
HHM XHMHYECKOI'0 COCTapa BOObl B Npymax (puc.24), yeM BrlLelepe—
uACleHHsle cocTABTaoume, Ho A oTaenbHBIX Npynos, HampuMmep ang
npyna Ne 76, mx ponb Benuka — go 46,1% ot oBmero NOCTYIJIEHUS CO—
neit  (Tabn.51), Oua ocoBesxo Bo3apacTaeT B JIOTHHiII ¥ OCEHHHH ne—
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Puc.25. CpenHnit cesouHelil pacxon coneilt ua npynoB 6,KapaxybaHckoit.

1 - co c6pocHeIME BOAAME; 2 = NyTeM ¢HALTpalHA,
UHu¢pw noarpapukoM — HOMEp npyna.

pHogpl, Korga RoCTynaedHe coneit co COPOCHBIMH BOAAMH CHUMAETCS
( puc.25).

3HavyeHHe MOCTynneHWs oonell B Npydgsl C aTMOCHepHBIMM BOAAMM
(I]Dc) i BOOAMH [OBEPXHOCTHO=CKIIOHOBOI'O CTOKA (ncxn) HUYTOX~

HO Maro NC CPpaBHEHHMI0 C APYTHMH CTATbBAMM MPHXONA HCOCTAB/IfeT BCe-
ro 0.1-0.2% nona armocheprsix pon u 0,1-0,6% nng noeepxHoCTHO-
cknonosbix (rabnBl). YmesbileHHe WX PONH B XMMHYECKOM GanaHce
npynoB no cpapHeHuio C BopHbiM (26-34%) cBE3aHO C HEBLICOKOH M-
Hepand3aluHel 2THX BOI.

BolHOCATCA COMIM U3 MpynoB B OCHOBHOM C BOAOH, cOpacwiBaseMoil
yepea BogocGpocHoe yerpoiicTso (C) u puALTpyLULeics Yepes Teo M
ocHopauue nnorTuHsl (¢). Ponb c6pocHblx poa HauGonee 3HauwTeilbHa
B BeceHHWil nepuon (pnc.25), a GUABTPAUNOHHBIX - sHMOi. Y paneHue
coflefi U3 NpynoB Ha Xo3gicTsedtble Hywab (3) HeBenHKO H CoOCTABNA-
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Puc.26. Wamenenne cbpoca co= T
300
neit ua npynoe Ha 6.Kapakyban-

T

o,
CKOll N0 QIMHE XKACKA[a. %
100 | 200+
1 -8 T.; 2 -8 % pacxopa.
501 100+ . t,
e iy
a 0 L L I 1 i |

4 5 6 Ta 76 ¢
Homep npyda

er mns GONbIUMHCTBA NpyaoB He Gofnee npoueHTa, Haubonbuwwuit pi
coneft Ha STY CTATLI OTMeualncs AeToM B npyaax Me 5, Ne 7a, N

HepaskH, Nojiy4yeHHkie MNpU COCTABIIEHUHH XHMUYECKOT'O 6anaica
[oB, He NpPeBBIUAIOT OOMYCTHMBIX NPH I'MAPOJIONMYECKHX pacye
cocrapnsior 2-14% npuxogHo#t wactH. Bo BCcex npynex, Kpome
Ne 4, oHH MMeT NONOXHTENbHBIR SHAK, YTO yKasblBAeT Ha Hem
p pacxone cojeil, BoamoxHo, Gonbuiyld yacTb HeBS30K MOMHO OTI
aa cyeT BblNageHnda KapHoHara Kanbuug, KonMyecTBeHHO HeBHA3K|
faHCA W eXerogHselli npupocT KapboHaTa KanbLHg B JOHHBIX OTIOX
gX NpyaoB, OPHeHTHPOBOYHBIN pacyeT KOTOpPOro NpuBeseH B 1
prione comocrasumil (Ta6m,40) .,

[Ipr hopMHpOBAaHHM XHMHYECKOTO COCTAaBa BOawl Npyda, Kak yK
paloCh paHee, BamHbIM sBdeTCd [ONOKeHHe npyana B KacKaje,
njidHe KacKana HaMu BbI0 OTMeYeHO yMeHbUEHHe AaMIJIATYObl BH)
rofoBbIX H3MeHeHHH MuHepanusauud, B xumudeckom Ganance np
aTO HAUNIO OTpameHWe B yBe/lMueHMHM NO LIMHE KacKada Kak oft
TaK M poiii COPOCHBIX BOO, ABMMIOWMXCH OCHOBHBIM MOCTABIIMKOM C
p npyasl. KpuBbie, MokaseiBaomue USMeHeHHE 2Tofl COCTaBnfiom
anude 6anku Ha puc,26, Ha yuyacTke npyna Ne 6 paspeiBalTCH,
Kak Gonbuoit ofpem npyna ¥ IViyxad NJIOTHHa CHocOBCTByeT 3anmef
cTOKA BOOBI MO pPyCNy ¥ AKKYMYNIdUMH B HeEM BOAbl M coneii.

MopdpomeTpHa Mpyr.°B, HX FHAPO/IOTHYECKHH pemxHM He OKasdbll
AAMETHOrO BIHAHMA Ha U3MEHEeHHe B COOTHOLUE HHH COCTABAIL
MPMXOJHOW HACTH XHMHYecKoro Gananca. Paameps npynos 6o/nbie
§IOT HA OTHOCHTebHBIE COCTAaBNgfOWMe B pacxofe conlef, 4TO OTM
noce W W18 BodHoro 6anaHca Kackana, B ManeHEXMX NPOTOYHBIX
nax, NpAMepoM KOTOPbIX B Kackage MoXeT CnyXuTb npya Ne 76,
philleHa ponb COpOCHBIX BOO, B GOMBLLIMX MAanonpoTOoYHEIX — Haoba
BenHuKa ponk (UILTpaUMOHHBIX,



3AKJ/TIOUEHHE

BrepBrie BrINO/IHEHHBIE KOMMNNEKCHBIE HCC/IeNOBaHW# kackana ua 7
[PyaoB, BKAOYANIIME H3YUeHHE SPOSHMOHHLIX yC/IoBuit Ha BopocGope 6.
KapakyGanckoif, mophoMeTPHUIECKHX XapaKTepHCTHK BOOOEMOB, HX I'HA-
pONIOTHYEeCKOro peXHMa, BOOHOTC, CeANMEeHTAaLHOHHOr® W CojieBoro Ga—
naHcoB, NUAPOOHONOIEHM, MO3BOMKAN pa3paboTaTk MeTOOMKY HCCieaoBa—
HUNi M MONYYHTH HOBble AaHHbLIE, KACAKLMECH HCTOYHHKOB HAMOIHEHUS H
saK/leHns BOOOEMOB, HX HaHOCOyAepkuBawell crocobHocTHn, Peayinra-
TH HCC/IeNOBaHKH CONOCTaBfeHbl C AHANOrWYHBIME [JaHHBIMH IO OpY=-
THM BOAOXPaHUIHILAM, YTO OAJI0 BOSMOKHOCTE  BHIABUTE OGOGEHNOCTH
MOpPONOTUM yalu NpPynos, MX BOAHOrO H CeAMMEHT ALHOIHOTO GaaHcoB,

OcapkoHakomneHle PACCMAaTPMBACTCH KAK COXHEIN HECTalMOHapHBI
MHOTO(AKTOPHEIA mpouecc, TpeGylumit KOMIVIEKCHOIO NOOXOA2 K H3y—
yeHuio, B OCHOBY HMCcnenoBanus NONOKeHO M3BECTHOe NPeACTaBleHWe O
cBg3d BogoeMa ¢ Bopgocbopom, nposbadiollefica Yepea Bce BuObI Ga-
natica Bofoema u ofycnobnuBaollel reorpadMueckyl 30HANLHOCTL INo-
KasaTefnell OCANKOHAKOIVIEHHH® M COCTaBa [AOHHEIX OTJIOXEeHHi B npynax.
PesynsTaTsl McCleQoBaHKMil KacKaja Npyaos, aHaluaMpyeMmble B KHHT'®
B reorpapi4eckoM, IHAPOAOrHYeCKOM H BOAOXO3AHCTBEHHOM aclekTrax,
CBOAATCH K CledyllliM OCHOBHBIM BbIBOO&M,

Brigenense npynos B 0cobyio rpynny MaibiX BOOOXPA&HHIMI oByc—
f10BNIeH0 OCOGeHHOCTAMH “MOpPHOOrHYeckoro CTPOeHHA HX Haild, TeCHO
CBS3AHHOIO C pasMelleHHeM BOAOEMOB B BEPXHHX 3BeHbyX ruaporpa-
duyeckoit ceTH, MMewlell Hebonbilylo rIyGHHY Bpeaa M MOJIOTHE CKlo=-
Hbl; B oTamuMe OF Apyr#EX BOAOXPAHM/IMIL B Npynax HeGonbuioMy H3=—
MEHEeHMIO cpenHell INyOHHBI COOTBETCTBYeT peskoe HaMeHenue obbema
BOAHO macckl, O6beM NpynoB o00bIYHO MeHee 1 mun,M°, a nokasarenb
orkperrocTy Menee 0,1 xmM®/ .

CrpykTypa BomHoro Gamanca NpygoB OT/IMYE@ETCH OT TakoBo# BoOo-
XpaHHIUIN APYyTroro pasMepa B MOSTOMY peaylbTaThl HCCedoBaHusd
poasoro Gananca Haubonee W3YHEHHbIX KPYOHBIX BOAOXPAHWAMLL HE MO—
ryT GuiTh NepeHeCeHp Ha Npydsl, C ymMeHbWeHHEM paaMepa BoAoXpa—
HAJIML BO3pACTAET poih B MX HANOIHEHMH QCAOKOB Ha 3epK&aio, CTOoKa
C npHaerapmero Bogoc6opa, pPOUHHKOBOING CTOK& # YMEHBIUAETCH —
NpUTOKA W3 OCHOBHOI'C BoaoToKa. [lpM KackanHoM pasMewmeHHH Npyaos
B UX HAlONHEHUHM IHAYMTENLHYK POl MrpalT (GHILTPAUMOHHEIE BO/bI
M3 BBILEPACTONOKEHHBIX MNPYyaos, ileMeHThl pACXO[HOHi HacTW BOOHOI'O
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pananca npynop (ucnapenue, qmnb't'pauna) Haxodgrca B Boabul
BUCHMMOCTH OT KX paamepa, Cle[CTBHEM KOTOpO# ABISETCH YMe
gue cBpoca BoObl H3 HHX H KoshdHuueHTa ponoobMeHa C yBeid:
obbeMa NpynoB,

MaMeHenHe CBOBCTB AOHHBIX OT/OMEHHI HPYAOB, MQ MeXaHWYE
COCTABY CXOOHBIX C NoYBaMM Bofoctopa U I'pyHTOM Oeperos; noi
ercd 38KOHY reorpapuuecKoll 3CHAILHOCTH! OOHHBIE OTVIOMEHHH |
CTenHOW 30HEI OoOBIYHO Menkye, uem fAecocTenHol, Comepxanue
B [OHHBIX OTVIOMEHHMSX MPpynos @ GeperoBoM IpyHTe TeCHO Kopped
a copepxaHHe OpraHU4YeCKOro BellecTBAa SABHCHT OT 3ApacTac
npynoB TPOCTHUKOM. [lOHHBIE OTNONKEHMS NPYNOB HEKalllUBAKT
OpraHMyecKkoe # MUTATe/BLAble BemeCTBRa,.

Bona ©npynoB COOSpXHT 3HAYWTENBHO 6GOfbile BIRECej, dHeb
Goflee KPYIHLIX BOOOXPAHH/IMIL TOIO *e MNPUPOAHOrO paiicHa.
CHoco6CTBYET NOCTOGHHOE B3MYWHBAHHEe NOBEDXHOCTHOT'O CCH ]
OTNOXeHHA BETPOBLIM BOMHEHMEM, NOCTYMMIEHHEe B NpyOobl MYTHBIX
HOBBIX BOJ, HeGonbllag nnKMHA BOOOEMOB, B [peaenax KOTOPoi He
BapT BbIIACTL B OCANOK NOCTynuBMe HaHockl, B cBasn c Mano
TO4YHOCTLIO Npynob ob6syHO He HabnwopaeTcs yMeHBIUIEHHS MYTHOC
OBl MO HaNnpapBfleHHI X WIoTHHe. Yame, HaoGoOpoT, MYTHOCTL MmOp
Bonosl Bo3pacTaeT B STOM HANDABJCHMM Gu CYeT MNOCTYINIeHHs B (
Tyl 4aCTh BOJOEME MPOAYKTOB BaMy4YHBAHHS MOHHEIX OT/IOWeHHI
MbIBa GeperoB H IJICGTHHBI.

OCHOBHEIME HCTOYHMKAMM 3aHNeHHA NpynoB gBAKIOTCH NpC
CK/IOHOBOI'C CMBIBA NOYBHI C Npuferawiiero sopgoctopa B pasamel
peros, [pyride HCTOUHHKH — OpraHHYeCKOe BeIeCTBO BHYTPHBOMC
ro NPOHCXOXKAeHWH, HMPOAYKTHl XeMOI'eHHOH CefMMEHTaLMH HMeIoT
pocTeneHHoe 3HaueHHe, [IpH KacKapgHOM pasMelleHHH [PYAOB
HAHOCOB M3 BBILE PACHONOKEHHOI'O Npyna He BAHAET Ha 3auneHH
HOT'O,

B pacxonmmoi#i 4acTH CelHMEHTAIHOHHOIO GanaHCa MpyooB OCH
aNeMeHTOM 4BIdeTCH OCANKOHaKONIeHHe, 00BeM KOToporo B ped
Te nofieBbIX paboT omnpenendeTcd ¢ TouHocTeo 14~18%, [Mpymsl .
wupaT Gonee 98% nocrynawmux B HMX HauocoB. Mx HaHocoynej
olAag CNocoBHOCTL 3ABUCHT OT Koahpbuuuedra pomooOMeHa, My
CK/IOHOBOT'O CTOKA, 3aApACTAEMOCTH TPOCTHHKOM. B cBs3u c Bi
HaHOCOyHepKHBawue#t CHOCOGHOCTLIO NPYAbl S(heKTHBHO 3AuIMI
3aunesns Ooilee KpynHLie peky H BogoeMel, [1o 2roil e npuuus
Hele O 38WIEHAI0 NPyAoB GOABINOH TEPPUTOpHM MOryT ofofmarb
yYeTa [ONH HAHOCOB, COpacHIBAGMbIX B HIDKHEH Obed.

Ha ocHoBe comnocTabneids CeAMMeHTAUMOHHOrO GallaHca BOOO
num Pyccko#t peBHMHBI C Y4eTOM MX pasMepa yCTaHOBNeHo, W
BOOOXpAHUIMIIA NOoNywaoT HaubGonbliee KONUYECTBO NPOAYKTOB
popocBopa B nmecocTenHo#t 30He, a NPOAYKTOR paaMbiBa Geperol
crendoit, Obumee noctynnenpe ocankoobpasywuero MarTepuana
OOXPaHHUIHIlA 1eCOCTeNnHON H CTeNHOW 30H NpMMEPHO OOHHAKOBO.

Baxuolt xapaxTepu€THKOH cepMMeHTaUMOHHOrO GanaHca Bomo
JIMLL AB/ISETCS COOTHOWEHHe MEeXAY AIVIOXTOHHBIM M ABTOXTOHHE



LLIECTBOM, MPAKTHYECKH pAaABHOE COOTHOWEHHIO MeXAy MPOAYKTamMu 3Spo-—
3Hu ponochopa M pasaMmbiBa GeperoB B NpHMXoOHOH HacTH Ganaica. 3To
COOTHOWEHHE KOMMYECTBEHHO XApaKTepuayeT CB#3b BONAOEMA W OCAOKO=-
Hakonedua ¢ BogocGopomM MW ybeiBaeT € yBenuueHHeM ob6bema BoOo-
XPaHWIHL, OINpeelfas OTIHYUTEILHYIO YepTy MOCTYMIEHUS OCanKoobpa—
3yolero Marepuana B Npydbl, COCTOSUYK B npeobnanaHuu NpoayKTos
sposHK BogocGopa Haa MpoOyKTaMH pa3MbiBa Geperos, OCODeHHO B fle=
cocTendol 3oHe., DBonbmuM BiHgHueM Bogocbopa Ha OCANKOHAKONNeHHE
B Opyaax oObsCHSeTCs reorpapuyeckas 30HANBHOCTE MOKaaarenei sa-—
HNeHUd M COCTaBA OOHHBLIX OTNOXEeHHH 3THUX BOOOEMOB.

OcankoHakomileHde B Npylax NpaKkTHYeCKH paPHO NPHXOQHOf 4YacTH
ceaMMeHTalMOHHOro GanadHca N HaXoOWTCd B 3ABUCHMOCTH oT obrema
BOAOEMAa M MepHOAA ero 2Kcnnyataund. [Ipy NOCTpoeHMM pacdeTHBIX
3aBHCHMMOCTe# [ff onpedeleHUWs Cpe[Hero roacBoro obbema OTNoMeHHH
B Kackapnax npyaoe [lpenkaexkasba chae/laHa MOMNBITKA YYECTH Takke
Mophonoruio HawM BogoeMa H BoOOHOCThL NepHona sKcnayarauuu. Coc-
TABNEHHEIE YPABHEHHWA PerpeccHy MO3BOJIAIT BBLINOJHKUTE PACYET 3auile—
HHS MpyaoB B KacKkanax M CONOCTaBUTL HMHTEHCHBHOCTL 3aHNEeHHSA 3THX
BO[OEMOB, paclofloKeHHbIX Ha& pasHBIX BOOOTOKaX, B cea3u c obmHO-
CTpI0 Npollecca 3aWISHHS NPynoB OOHOTO INPHPOJHOTO paiioHa HHTeH—
CHBHOCTL 3aH/IeHHs BEepXOBLIX NMpYAoB M B KacKanax NMPakTHYECKH Of=—
HaBKoBA M MOMEeT Olpefe/aTbCd N0 OJHMM pACHETHBIM 3ABHCHMOCTSM,.
[lpyopr B Kackage, Kak NoKasann HCCNeoBaHAd CeOMMEeHTALHOHHOI'G
Ganadca, cnenyer pacCMaTpHBaThL KaK H30/IMPOBAHHBIE BONOEMEI, MONYy-
Yaouke NpoaykTH 3po3ni ¢ cobereertHoro (uacTHoro) sopmocBopa.

Ha BopocGopax npynoB ofwpiuHo codeTaerca HeGONLUIOW YKIOH CO
3HAYUTEe/IbLHON pacnaxaHHOCTBI H, Hao6opoT, Manadg pacnaxasHOCThb
TeppuTOpHu C GOMbLIMM ee YKIOHOM, YTO 3aTPyOHsieT BblGB/IeHHEe pONH
B OCagKOHAKOM/IEHMH Kaxaoro M3 aTHX (akTopoB B OTAeNbHOCTH. Bmu-
sdHKe HA OCAOKOHAKOIWIEHHEe B [IpyAax COCTOfAHHMS NPHIETAaIKUX CK/I0HOB
BEIFB/IEHO Yeped OTK/IOHEHMEe pacyeTHHIX 3HAYEHMH cpeagHero roaoBOro
o6beMa ornoxeHu#t oT pakTHueckux, B pesynbTare ycTaHoB/IeHO, YTO
npynel, MNpHIeraplie CKIOHBI K KOTOPBIM pacnaxaHel A0 ypes3a, 3a-—
UnAKTCA B 2 pasa GbicTpee O CpaBHEHHIO C NpyAaM#d, BOKpyrr KOTO-
PLIX MMeeTcCH 3ajyXeHHas [oloca, 3auluTHasg poib 3Tol NOIOCH pac—
TerT C yBeiHdYeHHMeM YKNoHa BopocGopa.

Buinonnesssle HMCCNeOoBaHWs NO3BOJIMIN OUEHWTH CPedHHi TomoBoil
CTOK BOAbl M HaHOCOB ©.KapakyGaHCKoit Kak 9/leMeHTEl BOOHOTO W ce—
OuMMeHTauMoHHoro GajnaHcoB MpyaoB COOTBETCTBEHHO.

Wcecnenosanna cofeBoro 6GanaHca Kackaga IMpPyaoB HoATBepOwid
NpUHUMNKANBHYH BO3MOXHOCTL BEIMageHus KapGOHATOB M3 BOMOHON MAac-
Cel M WX ydacTHe B GOPMHPOBaHHH OOHHEIX OT/NOXeHuil. Pacnonoxenne
NpynoB B Kackazge NPHBOMMT K CramHBAHHMIO AMIVIATYOBl  KojebGaHus
MUHepanusauMi BOObl MO [JIMHE KAacKapaa,
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